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YOU 
ARE YOU SURE OF YOUR GATE VALVES? 


YOU 


Gate valves are used so seldom you 
can’t help feeling uncertain how they 
will work the next time. That’s why 
cautious buyers base their choice on 
performance records. 

And that’s why an overwhelming 
number of them choose R. D. Wood 
Gate Valves. They know the reputa- 
tion of these valves for long and de- 
pendable service. Only 3 moving 
parts to the internal mechanism— 
spreader and discs. The discs are free 
to rotate their full circumference 
Pi when raised or lowered; they are not 
Z subjected to drag—and wear at any 
one point. In closing, pressure is 
evenly distributed at the center of 
discs, which seats them tightly with- 
out distortion. No small parts to go 
wrong. No pockets to collect sedi- 
ment. Unobstructed flow of water. 

Send for complete details. Give 
your community the safety plus of 
R. D. Wood Gate Valves, proved in 


generations of use. 


R.D. WOOD COMPANY 
: u Public Ledger Building, Independence Square 
— Philadelphia 5, Pa. 


Manutacturers of Mathews Hydrants and ‘‘Sand- 
Spun” Pipe (Centrifugally Cast in Sand Molds) 


Seasoned castings. Rigidly inspected. For 
working pressures up to 175 Ibs. Tested to 300 
Ibs. Conforming to AWWA specifications 
Bell or flanged ends, or to connect with any 
standard type of joint. Sizes 2” to 30”. 
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10 JOBS SINCE 1920 


AS NORFOLK GROWS so must its water supply 
system. For more than 25 years municipal engi- 
neers have met this City’s continually increasing 
need for water by installing 73 miles of Lock Joint 
Reinforced Concrete Pressure Pipe. Thus, a water 
supply system of sustained high carrying capacity, 
negligible maintenance cost, immense structural 
strength and unfailing service is assured for gen- 
erations. 

Repeat orders from Norfolk and many other Ameri- 
can cities are convincing evidence of the complete 
dependability, high quality and economy of Lock 
Joint Reinforced Concrete Pressure Pipe. 

For future projects, large or small, specify 
Lock Joint Pipe. 


A Hazen-Williams Hydraulic Slide Rule will gladly 
be sent upon request with our compliments. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 


Pressure Pipe Plant: Wharton, N. J.; Sewer Plant: Kenilworth, N. J. 


BRANCH OFFICES: Denver, Colo. ¢* Chicago, Ili. 

Kansas City, Mo. ¢ Rock Island, Ill. ¢ Joplin, Mo. 

Valley Park, Mo. * Cleveland, Ohio * Hartford, Conn. 
Navarre, Ohio 


1943 — (Top photo) Installing 36’’ pipe 
alongside of old wood stave pipeline 
which it replaces. 


1921-—(Lower photo) Installation of 
Lock Joint pressure pipeline on 
Trestle over Elizabeth River. 
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SCOPE OF SERVICES 


Lock Joint Pipe Company specializes 
in the manufacture and installation 
of Reinforced Concrete Pressure Pipe 
for Water Supply and Distribution 
mains in a wide range of diameters 
as well as Concrete Pipe of all types 
for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous lines. 


LOCK JOINT REPEAT ‘PERFORMANCES 
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Old Register, made in 1898, 
borrowed from active ser- 
vice. To be sent back and 
returned to service. 


Modern Interchangeable 
Trident Register. Three snap 
washers replace screws on 
assembly. Never ‘‘freeze’’. 
Never work loose. Note 
protective dust-ring. 
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Think what this means in terms of 
saving money and labor. Using 
Tridents, you haven't spent dollars 
or wasted good space on a large and 
varied stock of registers of different 
types and vintages. The man at 
the bench simply picks any Trident 
Register from a small stock . . . no 


time wasted searching . . . no error 


in selecting . . . quicker repairs . . . 
better testing. For any Trident 
Register (or Gear Train, or Disc 
Chamber) is interchangeable with 
any other Trident Register made 
for a given size Trident Disc Meter. 
Reduced parts-cost is only one of 
many results of Trident Inter- 
changeability. 


NEPTUNE METER COMPANY ¢ 50 West 50th Street * NEW YORK 20, N.Y. 


Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atlanta, Boston. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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credit for the virtual 

wiping-out of the typhoid fever 
scourge of 50 years ago is due to the 
growth and progress of public water 
works systems. In 1899, when our 
Company was established, there were 
about 3,000 public water works sys- 
tems in America. Today, 12,000 wa- 
ter works furnish 85 million people 
with eight billion gallons of water 
per day, 90 per cent of which re- 
quires and receives treatment to 
make it safe. 


The gas industry and sanitation 
have also made notable contributions 


ned 


vater supply, gas and sanitation service 
to better bes!ih and | 


to better health and living in the past 
50 years. 


As the largest producer of cast 
iron pressure pipe for water, gas and 
sewerage service, we too can look 
back on a half-century of progress in 
manufacturing methods, production 
standards, quality controls and facili- 
ties for research and development. 
The service records of our early 
product are truly remarkable, yet 
U. S. Cast Iron Pipe as we make it 
today is demonstrably superior—in 
strength, in toughness and in 
uniformity. 


CAST IRON 


U. 8. Pipe 
Makers tos 80 pease of 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Installation Economies 


INCE the cost of installing the 
transmission and distribution 
lines may represent as much as 30 
per cent of the total original invest- 
ment in a water supply system, it is 
important that these costs be kept 
to a minimum. Transite* Pressure 
Pipe offers a combination of installa- 
tion advantages which have resulted 


All but the larger diameters of Transite 
Pipe are unloaded without mechanical 
equipment and lowered into the trench 
with slings. Lightness, ease of handling 
and ready workability contribute to 
Transite Pressure Pipe's many desirable 
installation advantages. 


*Transite is a Johns-Manville registered Trade Mark 


in substantial economies wherever 
this pipe has been used. 

These installation economies start 
when a Transite Pipe shipment is re- 
ceived. Because Transite is relatively 
light in weight, unloading and all 
subsequent handling operations are 
simplified. More footage can be han- 
dled per truckload, trucking costs 
are lower, and distribution on the 
job site is easier and more quickly 
accomplished. 

Mechanical handling equipment 
is not usually necessary except 
where the larger diameters of pipe 
are used. The sections of pipe are 
easily lowered into the trench, either 
by hand or with the aid of rope 
slings. 

Transite’s factory-made Simplex 
Couplings provide a number of addi- 
tional installation economies. 

Consisting of only three simple 
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In this Transite installation at Long 
Beach, California, the pipe was laid as 
fast as the trench was opened. Not more 
than two newly laid lengths of pipe 
were ever exposed at one time. 


parts, this coupling is rapidly assem- 
bled to provide a tight, yet flexible 
joint. A coupling puller is the only 
tool required for assembly. No caulk- 
ing, no hot-jointing materials are 
needed. So rapidly can the pipe be 
assembled in the trench that the 
same foreman often supervises both 
excavation and installation. And this 


speed of assembly means that * 


trenches need be open only a mini- 
mum length of time, thus reducing 


street tie-ups and traffic annoyances. J 


Each joint, moreover, is readily 


The flexibility of the Transite Sim- 
plex Coupling affords another advan- 
tage. It permits deflections up to 5° 
at each joint, thereby allowing the 
pipe to be laid around wide curves 
and across hilly terrain without the 
use of special fittings. 

The workability of this pipe is also 
a contributing factor to its economy 
of installation. Transite is adapted 
to standard water works practice 
and is readily connected to valves, 
fittings, hydrants, etc. It is tapped 
and drilled with standard equip- 
ment. The threads are sharp, clean 
and strong—connections are tight 
and lasting. Conventional methods 
are used for making large service 
connections. 

For further details about Transite 
Pressure Pipe, write Johns-Manville, 
Box 290, New York 16, N. Y. Ask 
for Brochure TR-11A. 


checked for correct assembly as the | £ 


pipe is laid. This provides advance 
assurance that the line will meet final 
test requirements and is a further help 
in expediting completion of the job. 


Assembling Simplex Couplings is a quick 
operation. And each joint can be easily 
checked for proper assembly when it is 
made, providing advance assurance that 
the line will meet final test requirements. 
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COMING MEETINGS 


A.W.W.A. 1949 ANNUAL CONFERENCE 
Stevens Hotel, Chicago May 30—June 3 


A legal holiday on May 30 will not affect existing plans. 


Reservations must be on standard forms and cleared through 
the A.W.W.A. office. 


April 1-3—Arizona Section at Hassayampa Hotel, Prescott, 
Ariz. Secretary: Mrs Helen Rotthaus, Sanitary 
Eng. Div., Arizona State Dept. of Health, Phoenix, 
Ariz. Hotel reservations through the Prescott 


Chamber of Commerce. 


8-9—Montana Section at Johnson Hotel, Great Falls, 
Mont. Secretary: C. W. Brinck, Montana State 
Board of Health, Helena, Mont. 


20-22—Indiana Section at Lincoln Hotel, Indianapolis. 
| Secretary: C. H. Bechert, Director, Div. of Water 
Resources, Indiana Dept. of Conservation, 445 N. 

Pennsylvania Ave., Indianapolis 4, Ind. 
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21-22—Kansas Section at Bisonte Hotel, Hutchinson, 
Kan. Secretary: Major C. Hagar, Supt., Water 
Dept., Lawrence, Kan. 


21-22—Nebraska Section at Cornhusker Hotel, Lincoln, 
Neb. Secretary: John W. Cramer, Partner, Ful- 
ton & Cramer, 922 Trust Bldg., Lincoln 8, Neb. 


24-27—Canadian Section at Chateau Frontenac, Quebec 
City, Que. Secretary: Dr. A. E. Berry, Director, 
Ontario Dept. of Health, Parliament Bldgs., Tor- 
onto 2, Ont. 


28-29—New York Section at Mark Twain Hotel, Elmira, 
N.Y. Secretary: R. K. Blanchard, Vice-President, 
Neptune Meter Co., 50 W. 50th St., New York. 
29—California Section regional spring meeting at 
Bakersfield, Calif. Secretary: H. C. Medbery, 
Engr. of Water Purification, San Francisco Water 

Dept., Millbrae, Calif. 

May 12-14—Pacific Northwest Section meeting. 


23—New Jersey Section outing. 
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Water 


Acidizing of the limestone core above uced P 
the enlorged passages shown in the hand 
photograph. The photographs below, taken 
with a subsurface camera, show the screenina ,, 
gravel-packed well before and after acidizing. 3 300 
: Dawe rvice 
200 
100 
ACIDIZING 
biel 
0 50 100 150 290 250 300 350 


Scale incrustations and corrosion products 
on the well screen, pump, tubing and face 
of the producing formation will cut down 
the output of your water well. Dowell 
Acidizing Service is designed to remove 
these water-stealing deposits easily and 
quickly. Also, production may be increased 
due to enlargement of the water passages 
in the formation itself. 


Case histories of many Dowell serviced 
wells show excellent results. For example, 
in a 1900 foot deep water well, calcium 
carbonate and iron oxide incrustations on 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 Buffalo 2 Kansas City 8 Mt.Pleasant, Mich. 

Boston 16 Cleveland 13 Wichita 2 Hamilton, Ohio 

Philadelphia 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 

Baltimore 18 Detroit 2 Houston 2 Salem, Illinois 

Wilmington 98 = Chicago 2 New Orleans 12 Borger, Texas 

Richmond 19 St. Louis 8 Ft. Worth 2 Midland, Texas 

Jacksonville Indianapolis Shreveport 23 Wichita Falls, Tex. ‘ 
Atlanta Louisville Anniston, Alabama _ Lafayette, La. 


Drawdown Curves showing the advantages which have 
been obtained from proper chemical treating of water wells. 


Long Beach, Oakland, Casper: Dowell Associate-International Cementers, Inc. 


FFET OF DRAWDOWN 


the slotted liner had cut production to 
65 g.p.m. After Dowell service, the well 
produced 632 g.p.m.—an 872% increase. 


Dowell Acidizing Service requires a mini- 
mum amount of mechanical work since 
pulling of the pump or the screen is usually 
unnecessary. Experienced Dowell engi- 
neers do the entire treatment —using mo- 
bile equipment, they bring the proper 
solvents to the well site along with all 
necessary pumps, mixers and_ control 
equipment. Your nearest Dowell office 
will be glad to give you complete infor- 
mation and free cost estimates. 
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Why notanticipate these consumer com- 


plaints about unpalatable water? Many 
plants are now finding it advantageous to 
apply small dosages of Aqua Nuchar 
Activated Carbon continuously to pre- 
vent a sudden taste or odor condition 
from getting out of hand. Thus, when 
tastes and odors develop in a raw water 
supply, it is only necessary to apply some- 
what increased dosages of Aqua Nuchar 
to bring the condition quickly under 
control. 


Aqua Nuchar Activated Carbon has 
“built-in” qualities that permit it to dis- 


perse more quickly throughout the entire 
body of water and to remain in suspen- 
sion alonger period oftime. This gives 
the extremely porous Aqua Nuchar par- 
ticles.a greater opportunity to contact 
taste and odor bodies in the water and 
to remove them by adsorption. 


With Aqua Nuchar, you can now deliver 
a truly palatable water to consumers for 
an average of less than two cents per 
capita per year. 


CHEMICAL SALES 
division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. PUBLIC LEDGER BLDG. LEADER BLDG. 
230 PARK AVENUE 35 E. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
NEW YORK 17, N. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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Culminating 35 years’ leadership in chlorination, W&T now offers 
the Amperometric Residual Chiorine Recorder to water works operators 
desiring the finest in chlorination control. For the first time, it is 
possible to actually SEE what you're doing. 


WHAT THE RECORDER DOES: It provides a 
continuous, permanent record of actual chlorine 
residuals—either free available or total. 


WHAT IT IS: The Recorder consists of a cell and 
a recording mechanism attractively housed in a 
handsome, gray enameled pedestal to complement 
any W&T Chlorinator installation. Optional 
accessories include a Remote Residual Indicator 
and a Remote Alarm System. 


HOW THE RECORDER WORKS: In a continuous 
sample of the water under test, a function of 
the residual is measured and subsequently 
recorded on a 24 hour circular chart in 
terms of ppm of residual chlorine. 


ADVANTAGES OF RESIDUAL RECORDING: 
Residual recording includes these big 
advantages—(1) Better chlorination control 
(2) A permanent record of performance 
(3) A check on operating irregularities 
(4) Determination of chlorine demand (5) To 
ascertain residuals in the distribution system 
(6) As a check on chlorine usage to avoid 
wastage, and (7) Because the record is 
continuous, operating data is available which 
could not be obtained by periodic testing. 


WHAT USERS SAY: Many installations of this 

Recorder are in successful operation. 

Here’s what some users say— 

“The recorder enables us to save many dollars 
on chlorine—” 

“This instrument functions with extreme 
accuracy and fidelity. It provides something 
that experienced water plant operators 
have long desired—” 

“I congratulate Wallace & Tiernan on the 
development of this useful equipment 
which is probably the most important 
advance in the science of chlorination 
in the last twenty years—” 


WRITE TODAY FOR FREE CATALOGUE TP-59-C 
GIVING COMPLETE DETAILS ON THE W&T 
RESIDUAL CHLORINE RECORDER 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 5-36 
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Proposed Water Rate Schedule 


Michigan Section Committee Report 


A report presented on Sept. 23, 1948, at the Michigan Section Meeting, 
Flint, Mich., by the Michigan Section’s Committee on Water Rates, 
composed of Louis E, Ayres, Chairman; P. H. Beauvais; Earl E. 


HE Michigan Section’s Committee 
on Water Rates was instructed “to 
formulate a workable pattern or for- 
mula by which water works personnel 
may be guided in arriving at the formu- 
lation of water rates which are based 
on sound engineering principles.” 

Obviously, this is a large order, be- 
cause there is no subject in the water 
works field on which there has been 
more controversy over the years, or 
where there has been a wider diver- 
gence in the application of theories, as 
exemplified by the rate structures ex- 
tant across the land. 


A.W.W.A. Schedule 


Over 25 years ago, the A.W.W.A. 
adopted ‘a standard form of rate sched- 
ule” (1), but the rules covering its ap- 
plication have never been written. The 
form provides for a “service” charge 
and a consumption charge in “three 
slides,” or possibly with “a fourth and 
lower rate for large manufacturers, if 
deemed desirable.” 


Norman; Hal F. Smith; and Frank R. Theroux. 
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Strangely enough, the quantity of 
water to be delivered in each slide was 
fixed; only the price per unit was left 
to be determined, but with the qualifica- 
tion “that the ratio between the first 
and third rate should be limited to about 
2 to 1” and “the amount of slide be- 
tween the first and fourth rates should 
not exceed the ratio of 3 to 1.” No 
basis for fixing the unit prices of the 
steps is suggested. 

The principal difficulty in applying the 
A.W.W.A. rate schedule has been the 
determination of the division of income 
between the service charge and the con- 
sumption or commodity charge. The 
instructions in Water Works Practice 
(1) favored a “ready-to-serve” cost 
basis in which the service charge in- 
cluded most maintenance costs and “a 
certain portion of operating expenses, 
as well as all interest, taxes and de- 
preciation”; but, after having taken 
this position, because it was the “more 
general method” in practice, the edi- 
tors retracted with the statement that 
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sometimes “an analysis of cost . . 
carried out in this way will result in 
putting a considerable proportion of 
the total cost on the service charges. 
Theory should not be carried to ex- 
tremes, and regardless of calculation, it 
is best to limit the service charges in 
all cases to reasonable amounts, not 
greatly exceeding those actually adopted 
in other cases. The consumption 
charges should, in all cases, carry the 
major part of the entire cost of serv- 
ice.” * 

In 1937 C. C. Ludwig (2) attempted 
to apply the A.W.W.A. rate schedule 
to a typical small water works. He 
made an analysis of costs, “both capi- 
tal and current,” and presented “a 
breakdown according to the three theo- 
retical factors: [1] readiness to serve 
customers, [2] readiness to fight fires 
and [3] provision for water.” Al- 
though the figures presented were a 
sample analysis and “would be modi- 
fied to take account of local factors,” 
the breakdown indicates the author’s 
general theories : 


1. All production costs—fixed, oper- 
ation and maintenance—are chargeable 
to “providing water” and are recovered 
through the consumption or commodity 
price; and nothing else is included in 
the commodity price except a small 
arbitrary portion of “overhead” (say 25 
per cent). 

2. All costs arising out of distribu- 
tion mains are divided between the 
“service” charge and the “fire” charge 
on something like a 70:30 basis in a 
small town. 

3. All storage facilities are divided 
about equally between “service” and 
“fire.” 

4. All hydrant costs are chargeable 
to “fire”; and all “service and meter” 


* Committee’s italics. 
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costs and “customer accounting, bill- 
ing and meter reading” are chargeable 
to “service.” 

5. As to general overhead, 50 per 
cent is charged to “service,” 25 to 
“fire” and 25 to “providing water,” 
as above. This happens to be the same 
division as for the “fixed charges.” 

The result of such an analysis, in 
the particular water works, apportions 
the total annual costs as follows: readi- 
ness to serve customers, 35.1 per cent ; 
readiness to serve fires, 16.65; and 
providing water, 48.25. These allo- 
cations of costs are, obviously, one 
man’s judgment without the support of 
any expressed defense or logic. In 
effect this writer believes that the total 
costs should be divided about 50-50 
between “commodity” and “readiness- 
to-serve” charges. 

Just why the “commodity” charge 
should be limited to production costs 
only and carry no part of distribution 
costs is not obvious; nor is it clear why 
none of the production expense is 
charged to “readiness-to-serve,” either 
“customer” or “fire.” 


Service Charges 


Examining the literature on the sub- 
ject of water rates over the last 30 
years, one finds a wide range of as- 
sumptions in the writings of many engi- 
neers. Probably the minimum service 
charge, and hence the largest com- 
modity charge, was suggested in 1922 
by Allen Hazen (3). He limited “serv- 
ice cost” to “costs of the connections 
and meters and bookkeeping and col- 
lecting” plus “some small part” of the 
cost of distribution; and the “cost of 
water” would include all production 
costs plus “a large part” of the cost of 
distribution. 
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Another principle that has frequently 
been applied is to charge all fixed 
charges to “readiness-to-serve” and all 
operating costs to the cost of water. 
Still other rate schedules include all 
fixed charges and varying proportions 
of operating costs in the service charge. 
Extreme examples have included in 
the service charge all fixed charges and 
all operating and maintenance expense, 
except those costs that actually vary 
with the amount of water produced. 

The committee’s attention has been 
called to one such extreme allocation 
of expense in a sewerage system: 


Item Cost per cent 

Costs due to capacity $ 71,115 66.8 
Costs due to commodity 4,442 42 
Costs due to users 27,841 26.2 
Costs due to public 2,960 2.8 
Total $106,358 100.0 


The “costs due to capacity and to the 
public,” comprising 69.6 per cent of 
the total, “may logically be distributed 
in accordance with use and opportunity 
for use,” according to a tentative draft 
of the proposed Federation of Sewage 
Works Assns. manual on accounting. 
And “the accepted criterion for this 
opportunity in water works practice is 
the size of the service connection includ- 
ing the water meter.” In addition, “the 
costs which are due to the users of the 
system (26.2 per cent) are commonly 
distributed equally among these users.” 
In other words, the sum of 69.6 plus 
26.2, or 95.8 per cent of the total costs 
of service, is allocated to users on bases 
independent of the amount of use, leav- 
ing only 4.2 per cent of the “costs which 
are due to the commodity itself... 
distributed in accordance with actual 
metered usage.” In this example, the 
commodity cost was limited to “pump- 
ing station power” alone. Every other 
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expense was considered a standby cost 
in a plant standing ready to serve, with 
all employees at attention, set to oper- 
ate when the first drop of sewage is 
pumped. 

Actually no rate schedule in which 
Y¥5 per cent of the cost is collected 
through a service charge would be ac- 
ceptable. In the sewerage system cited, 
there was no service charge, as such, 
proposed, but the cost allocations were 
used to determine the unit rates in an 
eighi-step schedule in which the ratio 
of unit rates was 93:1. 

Such a basis is the extreme position 
to which one is inevitably driven in any 
attempt to apply the theory of a “readi- 
ness-to-serve’” charge. There is no 
place along the line at which one may 
stop logically. The charge cannot be 
applied except arbitrarily or on the ba- 
sis of judgment and precedent else- 
where. 

Having determined, on some basis, a 
total amount of service charge, it has 
been the usual practice to distribute this 
total to customers on the basis of the 
capacity ratio of the meters. 

Water Works Practice states: “The 
capacity of meters may be rated arbi- 
trarily by their areas, which is not a 
very satisfactory arrangement, or by 
their relative carrying capacities, either 


at 25 pounds loss of head . . . or at an 
ordinary working basis such as 5 
pounds. ... The relative capacities 


will be the same in either case” but “a 
consumer situated in a high part of the 
system where the pressure is low can- 
not obtain as much water as another, 
with the same size meter, in a higher 
pressure district. Pressure should 
theoretically be a factor in the makeup 
of the service charges. It is obvious, 
however, that such a procedure is prac- 
tically impossible in a rate schedule.” 
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The manual concludes that “the ap- 
portionment of service charges among 
the various users is believed to be most 
equitable, fair and just, when based 
upon the relative capacities of the me- 
ters supplying the service.” Having 
come to this conclusion, the relative ca- 
pacities of a 6-in. and a 3-in. meter are 
presented in terms of ratios: 


Capacity 
Basis Ratio 
Nominal pipe areas 2.16 


Manufacturers’ ratings 100 
Former New Eng. Assn. Rate Com. 60 
A.W.W.A. Meter Specifications 50 
Lowest in table 30 


Reviewing many existing rate sched- 
ules, as well as those advocated in re- 
cent issues of the JoURNAL, it would ap- 
pear that meter capacity ratios fre- 
quently vary 100 per cent or more. 
Obviously, these variations materially 
affect the distribution of costs to the 
customers, particularly if a relatively 
large proportion of the expense is al- 
located to the “readiness-to-serve”’ 
charge. One may well be puzzled to 
decide what capacity ratio basis should 
be adopted ; and it seems reasonable to 
conclude that the choice must be ar- 
bitrary. 


Rate Schedule Slides 


There are no suggestions in the A.W. 
W.A. rate schedule for methods of de- 
termining actual values, except that 
the ratio between the first and third 
steps is limited to “about 2 to 1” and 
the adopted steps when applied to the 
estimated sales will produce the requi- 
site revenue. Generally, by cut-and- 
try methods and by reference to sched- 
ules in other cities, an end result is 
approximated. But there is no particu- 
lar logic in the process of fixing unit 
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charges for the several classes of cus- 
tomers. 

After reviewing the literature on 
the subject, one is impressed with the 
fact that water rates are the result of 
individual judgment, arrived at with- 
out much explanation of method and de- 
fended by reference to the records of 
rates elsewhere. 

Although three or four slides or 
steps have been recommended, current 
practice may use five to seven slides; 
and the more slides, the more diffi- 
cult it would appear to be to formulate 
any basis or rule for their relationship. 


Divergence From Current Practice 


The foregoing comments, present- 
ing but a brief review of the existing 
situation in connection with water 
rates, suggest an amazing confusion 
about the basis for their determina- 
tion and a wide diversity not only 
in existing rates but in the sched- 
ules being currently proposed by lead- 
ing water works engineers. In view 
of these facts, the committee, in trying 
to develop a formula, may appear to be 
attempting the impossible. But the 
committee has persisted in its efforts 
to comply with instructions, which were 
to “formulate a pattern . . . based on 
sound engineering principles.” The 
members believe that they have suc- 
ceeded in agreeing on some logical rules 
for rate making which may prove to 
be constructive, although it will take 
more discussion and the application of 
these rules to local data before final 
bases can be made acceptable for adop- 
tion. 

The committee’s conclusions, how- 
ever, lead to modifications in certain 
established theories and practices in 
rate making, the propriety of which 
has been sustained by public utility 
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commissions, courts and general prac- 
tice. It is therefore with some temerity 
that the committee proposes the major 
changes in rate-making methods dis- 
cussed in this report. 


Demand Charge 


First, the committee is largely dis- 
carding the theory of the ‘“readiness- 
to-serve” or “capacity” or “demand” 
charge. It is not substantially appli- 
cable to the water works field, except as 
a basis for fixing the “fire” charge, as 
the late Allen Hazen pointed out in 
1922 (3). In discussing the “capacity 
charge,” he said: “this term comes 
from the electric light business, and, 
in the electric light business, the ca- 
pacity charge seems to be an item of 
vital interest. In the water works busi- 
ness, it is not nearly as important. 
Water takers have very regular habits, 
and the maximum drafts occur at well 
determined times; and within limits, 
they can be easily met by any properly 
equipped water works system.” 

Although rate theories in the elec- 
trical industry have been modified 
through the years, and “demand” 
charges based on demand meters ap- 
ply now only to power and commercial 
users, in the water works field old 
theories persist and have been devel- 
oped beyond the intent of the origina- 
tors and to the detriment of the do- 
mestic customer. 

Discussing the difference between 
electrical and water rates, even from 
the viewpoint of 30 years ago, Hazen 
(4) noted that “electricity must be gen- 
erated and carried and distributed sec- 
ond for second to meet the require- 
ments of the consumers . . . and peak 
loads in the electrical business are high 
with reference to main output... 
and also irregular... . The cost of 
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furnishing and keeping the equipment 
ready for service to meet these peaks is 
a very important part of the whole cost 
of the electric service.” But “with a 
water works system... the peak 
loads are much less marked. . . . The 
amount of storage required to cover all 
such peak loads... is_ relatively 
small; and the cost of furnishing the 
storage is hardly an appreciable ele- 
ment in the whole cost of supplying 
water.” “Practically speaking, it 
makes no difference to the water works 
system whether an individual consumer 
draws 5 gal. in one minute or in ten 
minutes.” 

The theory of readiness-to-serve as 
discussed in Water Works Practice 
goes far beyond the earlier recom- 
mendations of the New England Water 
Works Assn. or those of Hazen. The 
N.E.W.W.A. limited the service 
charge to [1] fixed charges on the in- 
vestment in service pipe and meters; 
[2] reading, billing and collecting ; and 
[3] the cost of “unregistered water.”’ 
The manual, however, suggests the in- 
clusion in what it calls the “service 
charge,” of all “ready-to-serve” costs 
—‘interest, taxes, depreciation and a 
certain portion of operating expenses” 
and “maintenance on the pumping sta- 
tion, reservoirs, filter plant and distri- 
bution mains.” Hazen [4] has said, 
however, that, when “interest and de- 
preciation on the entire water works 
plant” are added to the service charge 
it “results in placing a heavy and un- 
fair burden upon the smallest con- 
sumer.” That is exactly what has hap- 
pened to too many water rate schedules 
and it is still being proposed by well 
known water works advisers in recent 
issues of the JouURNAL and in other cur- 
rent water works literature. Jt seems 
to be an accepted obligation of the cus- 
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tomer with a 2-in. meter to pay the wa- 
ter department about $15.00 a year 
whether he uses water or not, “in or- 
der that fixed financial charges which 
are inexorable can be met safely and 
surely.” And it is likely that this ex- 
aggeration of the service charge has 
resulted in its omission from a large 
proportion of schedules. 

Water works plants never stand 
ready to serve ; they are always serving. 
They have peaks, of course, which they 
must be able to meet—fire, sprinkling 
and the demands of hot weather, in the 
home, in places of business and in in- 
dustry. These peaks require additional 
investment in pumping and other equip- 
ment, and in mains and storage. To 
the extent that such peaks can be as- 
signed to fire, residential sprinkling and 
other demands, the additional costs, 
properly allocated, would be a justified 
readiness-to-serve charge. In fact, 
such an allocation appears to be the 
only basis for a fire charge. But out- 
side of the fire charge there appears to 
be no method for equitably measuring 
and allocating to customers readiness- 
to-serve costs arising out of peak use of 
water. 


Meter Capacity Ratio 


Second, the committee discards the 
capacity ratio theory of meters as a 
means of distributing readiness-to- 
serve charges, for the reason that it 
does not, in the committee’s opinion, 
afford a fair approximation to equity. 
Hazen (4) writes: “Ninety per cent 
more or less of all the consumers are 
supplied by meters and services of 
the same size. The fact that all of 
these services are of the same size is 
a matter of practical economy and con- 
venience and does not represent equal- 
ity of conditions among all these takers. 
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To assess a considerable part of the 
whole cost upon the consumers in pro- 
portion to the size of meters would 
mean that the differences in conditions 

. would be ignored,” and this “is 
not equitable.” 

As pointed out in Water Works 
Practice, the capacity of a meter de- 
pends upon the pressure area of the 
customer, and hence the permissible 
pressure loss through his meter. A 2- 
in. meter in a high-pressure area may 
have more “capacity” than a 1-in. meter 
in a low-pressure area. If pressures 
were uniform over an entire area and 
all meter sizes were so selected that the 
actual ratios of maximum demand to 
average use were uniform, then the ap- 
plication of the capacity ratio would 
give an equitable distribution of costs. 
But this is an ideal, never possible even 
to approximate. It would require as 
many meter sizes as there are differ- 
ent rates of demand. 

If a maximum-demand meter were 
available to the water works industry 
as it is in the electrical field, there 
would be a means of distributing a de- 
mand charge; but the ordinary water 
meter measures actual use and not ca- 
pacity to use, and there is a wide vari- 
ation in this ratio with various sizes of 
meters. In the city of Detroit, for ex- 
ample, the average actual use through 
all 2-in. meters is about 2 per cent of 
the capacity to use at 5-psi. head loss; 
for all 6-in. meters, the percentage is 
16.5. 

If all meters in Detroit made a si- 
mulianeous demand equal to their sev- 
eral capacities, at a 5-psi. loss, the total 
demand on the system would be about 
five times the actual system capacity. 
Obviously, no water system is de- 
signed to meet any such theoretical total 
of demand but rather the actual com- 
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bined rate of use of all customers. One 
thousand domestic customers never de- 
mand 1,000 times the capacity of a 8-in. 
meter, or, as in Detroit, 50 times the 
average rate of use. Therefore, indi- 
vidual houses should not be penalized 
on the basis of meter capacity. If any 
penalty is assessed, it should be on the 
basis of the group demand, and there is 
very little data upon which to base the 
relative load factors of different classes 
of customers. It is not uncommon for 
a residential area to have a sprinkling 
demand of four times the average, but 
some industries use most of their wa- 
ter in eight hours a day for five days 
a week—or in 40 hours out of a total 
of 168 hours in a week—which would 
appear to be an eight-hour rate more 
than four times the annual average. 

As a matter of fact, large users of 
water may often prove more trouble- 
some to a water works system than 
the domestic users. “Rapid fluctua- 
tions in rates of draft from the larger 
services are often troublesome to small 
water works systems,” states Hazen 
(4), and business depressions, major 
strikes and shutdowns for other causes 
in large industrial centers may seriously 
reduce the water works revenue, while 
the whole water system stands by ready 
to serve. A consideration of these 
conditions might “logically lead to 
placing higher service charges on these 
larger services than would otherwise 
be used.” 

The proposition that there should be 
a service charge for /arge meters “based 
in a general way upon their carrying 
capacity” is not new. It has been ac- 
cepted as a theoretically desirable pro- 
cedure but one for which “it is no 
easy matter to get a general basis that 
will be sufficiently accurate.” Obvi- 
ously, a service charge on a large meter 
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that would maintain any decent revenue 
from an industry when a plant is shut 
down, although the water works ready- 
to-serve costs continue, would be too 
high for acceptance. The condition 
poses a problem in rate making for 
which there appears to be no answer, 
except that the extra costs are distrib- 
uted to other users in higher service 
or commodity rates. 


Committee’s Rate Base 


Early in its discussions the commit- 
tee proposed to answer two questions: 


1. What expenses should be in- 
cluded in a rate base, or what is the 
formula for determining the amount 
of revenue that the rates should pro- 
duce? 

2. How may this amount be equitably 
distributed among the consumers, cus- 
tomers—that is, what should the rate 
base be? 


There is not too much in the litera- 
ture in answer to the first question, 
and such statements as appear gener- 
ally apply to privately owned water 
works. Water Works Practice states 
briefly that: “The utility is limited by 
law to a certain amount of return, based 
on a fair valuation of the property, in 
addition to operating expenses and an 
allowance for depreciation.” 

As there are only one or two pri- 
vately owned water works in Michigan 
and the committee is reporting for the 
particular benefit of Michigan munici- 
palities, it was decided to indicate the 
differences in approach to this question 
when considering a publicly owned 
plant. 

There are at least two general bases 
that may be developed, representing the 
extremes in practice. The final answer 
for any particular town will depend 
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upon the viewpoint oi its officials and is 
likely to be a compromise between the 
original private-utility basis and the 
so-called cash basis. Writers on rates 
have generally followed the theory that 
a municipally owned water works 
should prepare its operating budget on 
exactly the same basis as privately 
owned water works which have been 
regulated by courts and commissions. 
On such a basis a water works is en- 
titled to a gross revenue to cover: 


1. The cost of economical and effi- 
cient operation and maintenance. 

2. Interest. The private company is 
permitted to earn “a fair return on the 
fair value of the property devoted to 
the public use.” Obviously, in pub- 
licly owned water works much of the 
plant may be paid for and owned by the 
municipality. But the higher extreme 
is to include in the budget an interest 
return on the net worth of the debt-free 
property plus, of course, the payment of 
the interest on outstanding bonds. 

3. Depreciation. Most municipally 
owned plants have followed the practice 
of charging expense with depreciation 
allowances at rates that will retire the 
investment at the end of an assumed 
life, and the accumulations have com- 
monly been invested in plant exten- 
sions. 

4. Taxes. A private company pays 
all taxes—local, school, state, federal 
and so forth—and there are a few ex- 
amples of municipally owned plants 
assuming an equivalent share of taxes. 
Kalamazoo, Mich., for example, charges 
expense with all property taxes, fed- 
eral income tax and surtax, as well as 
franchise, gasoline and sales taxes. 

The above general basis was favored 
by Hazen (4): “the revenue produced 
must be sufficient to pay all operating 
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expenses of every description, includ- 
ing the general administration, and this 
includes, in the case of works owned by 
cities, a proportionate part of the gen- 
eral expenses of the city government 
and of the city buildings, a fair allow- 
ance for depreciation on all property 
used, all taxes of every kind, and in ad- 
dition a return on the value of the plant 
at the rate at which money can be bor- 
rowed for the enterprise.” 

But the committee was of the opin- 
ion that it would be difficult to get 
public approval of Hazen’s program 
which, he declares, “if systematically 
followed, will result in constantly in- 
creasing surplus revenue, and_ ulti- 
mately part of the surplus should be 
dedicated to other nonproductive public 
purposes, such as supplying libraries, 
hospitals and parks.” 

The second basis, more generally 
used by municipally owned plants, is a 
cash basis, on which the dollars col- 
lected are realistically justified by a 
budget of expenditures that can be 
made obvious to a city council or com- 
mission. The weakness of this method 
is that unless due provision is made 
for all contingencies, such as plant ex- 
tensions, the service may result in op- 
eration at less than cost. The cash 
basis would include: 


1. Adequate provision, as previously, 
for operation and maintenance. This 
means that the organization should 
have sufficient personnel not only for 
bare operation but to provide compe- 
tent supervision and planning, and a 
wage and salary schedule that will 
maintain the personnel against the com- 
petition of industry and other business. 

2. Interest. The only “capital” 
charge to be included on a cash basis 
is the actual interest and the retire- 
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ment obligations on the outstanding 
bonds except that interest on the entire 
property should be included in fixing 
rates to suburban areas. 

3. Taxes. The inclusion of taxes is 
a matter of policy for the city adminis- 
tration. According to Water Works 
Practice: “Municipally owned plants 
are almost without exception relieved 
from the payment of any taxes on 
property held or business done within 
the limits of the owning municipality.” 
The argument for taxes stems from the 
controversy over private versus mu- 
nicipal ownership, largely in connec- 
tion with electric rates. As the pri- 
vate ownership of water works has 
disappeared in Michigan, the inclusion 
of taxes as an expense in water rates 
is likely to be limited to those com- 
munities that operate both water and 
electric utilities and exist in an atmos- 
phere of competition with a privately 
owned electric utility. Like interest, 
local taxes should be included in the 
rate base in fixing suburban rates. 

4. Depreciation. In lieu of, or pos- 
sibly supplementary to, the usual “de- 
preciation” allowance, it is important 
in the cash basis method that sufficient 
annual sums be collected through rates 
to provide for all anticipated replace- 
ments and all needed normal and cur- 
rent extensions. To what extent the 
amounts collected should provide for 
major plant improvements is a ques- 
tion. Some cities have created re- 
serves that finance new projects with- 
out resort to borrowing, and there is 
much to be said for such a procedure. 


In any event, liberal allowances to 
cover the cost of replacements and ex- 
tensions must be collected through 
rates, or the water works may find its 
funds deficient and its operations car- 
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ried on at a loss. Estimates of specific 
needs—say, over five-year intervals— 
are likely to be as much as or more than 
the ordinary allowances for deprecia- 
tion, and can more easily secure the 
support of city officials. 

The advantage of the cash or cost 
basis of fixing the total gross revenue 
in a municipally owned plant is that 
it affords a more realistic approach to 
the facts. Dollars are budgeted for 
definite needs, and if the budget is 
sufficient the plant may be adequately 
maintained and extended as needed. 
The disadvantage is that if the budget 
is inadequate, operation at “cost” may 
mean operation at less than cost and a 
deterioration in the system and service. 
But to overcome this disadvantage by 
including in the rate base interest on 
the debt-free portion of the water works, 
or taxes on city-owned property, seems 
to be a less realistic approach to an 
adequate budget than a definite justi- 
fication of cash needs, unless one be- 
lieves that a municipally owned water 
works should be a profit-making util- 
ity and contribute to other municipal 
operations. 

It may be added that the cash or 
cost basis complies with Act 94, Michi- 
gan Public Acts of 1933, the so-called 
Revenue Bond Act. Any municipality 
selling revenue bonds must enforce a 
rate schedule that will provide ade- 
quately for an operation and mainte- 
nance fund, a bond and interest re- 
demption fund, a replacement fund and 
an improvement fund. No deprecia- 
tion is specified as such, and obviously 
the law would not require any interest 
other than for outstanding securities, 
or any taxes. 

The second question is how may the 
gross revenue be distributed most equi- 
tably among consumers. In _ other 
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words, what should the rate structure 
be? 

It may not be too far a departure 
from fact to say that a majority of wa- 
ter rates have been determined, during 
the past 25 years, or since the adoption 
of the A.W.W.A. schedule, about as 
follows: 


1. A division has been made of costs 
into readiness-to-serve and commodity 
costs. Readiness-to-serve costs have 
frequently included the total of interest, 
taxes and depreciation on the entire 
plant; and sometimes varying amounts 
of operating and maintenance expense 
have been added. 

The readiness-to-serve costs have 
first been allocated to fire protection in 
the form of a hydrant rental and sec- 
ond distributed among customers on 
the basis of the capacity ratio of the 
meters. The balance of the costs—so- 
called commodity costs—are allocated 
to customers in “step” charges for wa- 
ter. How this is done defies analysis 
or any reduction of the process to 
rules. It is done arbitrarily and by 
reference to precedent and rates in 
other communities. The nearest ap- 
proach to a method of fixing water 
rates is presented in Hazen’s book and 
is essentially a method for checking 
the revenue to be expected from any 
particular schedule by reference to ex- 
perience elsewhere. Sometimes by 
methods peculiar to the particular 
writer, the two ends of the rate sched- 
ule are determined and the intermedi- 
ate steps are arrived at by a cut-and-try 
method. 

In contrast, the committee proposes a 
rate base which may be briefly de- 
scribed : 


First, a fire charge should be made 
to the taxpayers, based largely on the 
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readiness-to-serve theory. An ap- 
proximately equitable and simple basis 
is to charge to fire protection that per- 
centage of the total fixed charges which 
the fire demand bears to the total de- 
mand including fire. 

In lieu of the readiness-to-serve 
charge to customers, the committee 
substitutes a service charge, along the 
lines originally recommended by the 
New England Water Works Assn. and 
Allen Hazen (4) to cover the service 
cost, “including the costs of service 
pipes and meters . . . and all the costs 
of reading meters, billing and collecting 
and any general office expense.” 

The committee accepts the three 
steps of the A.W.W.A. schedule and 
the amounts of water sold under each. 
The lowest or wholesale step is the 
total cost of producing and transmitting 
water. For the intermediate step, one 
adds to the wholesale step an inter- 
mediate increment, the cost of distrib- 
uting that pgrtion of the water deliv- 
ered to intermediate users. For the 
domestic step, one adds a domestic in- 
crement, the cost of distributing that 
portion of the water delivered to do- 
mestic customers plus the cost of all 
lost or unaccounted-for water. 

A suggested procedure for applying 
such a rate base involves the classifica- 
tion of expense and of users and use. 
All costs or expense, including both 
capital expense (meaning all interest 
and bond redemption payments and all 
sums set aside for replacements and ex- 
tensions) and all operation and main- 
tenance expense, should be classified 
as: 


1. Production and transmission ex- 
pense, or the cost of supplying water to 
the distribution system, “including all 
the costs up to the point where the wa- 
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ter is delivered under pressure at a 
reasonably central point” (4). Under 
this classification will come all costs 
arising out of supply, pumping, treat- 
ment, storage and transmission facili- 
ties. Transmission mains are those 
which convey water to the distribution 
system and are substantially without 
service taps. 

2. Distribution expense, “including 
all the costs that there are for pipes in 
the streets” (4), but grouped into: 
[1] all mains larger than 6-in. and [2] 
all mains 6-in. and smaller. 

3. Fire hydrants and connections, in- 
cluding all capital, operating and main- 
tenance expense chargeable thereto. 

4. Consumers’ services and meters, 
“including the costs of service pipes 
and meters as far as they are borne by 
the water works department” (4). 

5. Office and shop: [1] general, in- 
cluding all administrative and over- 
head costs not specifically chargeable 
to any particular classification; [2] 
commercial, including “the costs of 
reading meters, billing and collecting” ; 
and [3] specific office or shop service 
costs. 


Storage, whether ground or elevated, 
should be classified by function, as an 
aid to either production or distribution, 
since its location has a bearing on the 
cost of fire protection. 

Data assembled on users, pumpage 
and sales should cover: [1] the number 
and sizes of meters; [2] the total an- 
nual, average daily, maximum daily 
and maximum hourly pumpage rates; 
and [3] the total annual sales (total 
pumpage), broken down into sales to 
wholesale users, sales through meters 
larger than }-in. (except wholesale 
users), sales through meters }-in. and 
smaller and lost or unaccounted-for 
water. 
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Fire Protection Charge 


A separation of expense chargeable 
to fire protection may be made on the 
basis of two assumptions. The first is 
that fire protection costs are largely 
“demand” or “‘readiness-to-serve” costs 
and only to a small extent “use” costs, 
as the quantity of water used to fight 
fires is a relatively small proportion of 
the total produced for all purposes. 
The second assumption is that the capi- 
tal costs chargeable to fire protection 
“may be determined most equitably by 
the ratio of the maximum fire demand, 
based on underwriters’ requirements, 
to the total combined demand” for fire 
plus all other uses. 

This ratio is affected by storage, its 
location—whether at the source of sup- 
ply or at the end of distribution—and 
its amount. Sufficient storage, for ex- 
ample, to equalize a ten-hour fire de- 
mand over 24 hours reduces the ratio 
by ten twenty-fourths, while complete 
lack of storage results in a ratio of max- 
imum hourly demand for fire to max- 
imum hourly demand for fire plus all 
other uses. 

To the proper allocation of readi- 
ness-to-serve costs chargeable to fire, 
as obtained on the above basis, there 
should be added all direct expense aris- 
ing out of fire hydrants and connections 
plus a share of administrative costs and 
overhead. 


Rate Structure 


The committee’s proposed rate struc- 
ture follows closely the form of the 
A.W.W.A. rate schedule, adopted May 
24, 1923 (1). It consists of a meter 
service charge plus a commodity charge 
applied in three steps. These three 
steps are referred to in Water Works 
Practice as domestic, intermediate and 
wholesale rates, and this terminology is 
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adopted for the purposes of the present 
report. The rules for the application 
of the schedule follow : 


Meter Service Charge 


The meter service charge is to in- 
clude : 


1. All commercial expense and a 
suitable portion of administrative and 
overhead costs, the total of which is 
to be divided equally to all accounts. 

2. All expense arising out of meters 
and services, with a share of adminis- 
trative expense and overhead, the total 
of which may be distributed between ac- 


TABLE 1 


Distribution of Meters and Services Cost 


in, Ratio 


2.25 
4.0 
6.0 
10 
20 
35 
50 
70 
85 


counts on the basis of the meter cost, 
or in the ratios given in Table 1. 

3. There should also be added— 
probably to the service charge—for all 
minimum users, the cost, based on the 
domestic commodity rate, of the mini- 
mum desirable use “from the stand- 
point of sanitary conditions” (4) or, 
say, 100 gpd. per meter. 


Commodity Steps 


1. The wholesale unit rate is ob- 
tained by dividing the total of all 
production and transmission expense 
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(capital costs and operation and main- 
tenance), plus a portion of adminis- 
trative expense and overhead, by the 
total annual pumpage. 

2. The intermediate unit rate is ob- 
tained by adding the intermediate in- 
crement to the wholesale rate. The 
intermediate increment is obtained by 
dividing the total expertise arising out 
of distribution mains larger than 6 in. 
by the water sold through all meters, 
except sales at the wholesale rate. 

3. The domestic unit rate is obtained 
by adding the domestic increment to the 
intermediate rate. The domestic in- 


TABLE 2 


Consumption Analysis by Meter Sizes 
Meter Avg. 3-mo. 
Size No. of Consumption 

in. Meters cu.ft. 
& 195,692 2,406 
i 58,805 4,415 

1 9,097 11,369 

13 3,019 25,591 

2 2,219 70,802 

867 167,333 

4 408 521,558 

6 231 1,232,684 

8 39 2,238,557 

10 13 3,644,078 
12 9 8,170,500 


crement is obtained by dividing the to- 
tal expense arising out of distribution 
mains 6 in. and smaller, plus the cost 
of all lost water, by the water sold 
through all meters ? in. and smaller. 


Step Quantity Limitations 


Step quantity limitations must be 
adopted which, when applied to the 
unit rates, will produce the necessary 
revenue, and the quantity limitations 
and unit rates must be checked as a 
whole against the system’s customers. 
If the data are not available in the par- 
ticular system, apparently the best 


Meter 
Size 
1 
1.5 
{ 
a 
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checking basis available is presented 
by Hazen (4: Chap. 18) from data 
tabulated in 1916. 

The committee suggests that, as an 
initial determination of step quantities, 
the domestic rate apply up to a quantity 
equal to twice the average consump- 
tion through all domestic meters, ? in. 
and & in.; that the intermediate rate 
apply up to a quantity equal to twice 
the average consumption through all 
intermediate meters ; and that all quan- 
tities over the intermediate limit fall 
under the wholesale rate. 

It is of interest to apply the above 
bases to Detroit experience and to the 
recommended limitations of the A.W. 
W.A. rate schedule. In Detroit the do- 
mestic limit would be nearly 6,000 cu.- 
ft. per quarter, and the A.W.W.A. limit 
is 9,900. In Detroit, including use 
through meters from | to 4 in., the in- 
termediate limit would be about 90,000 
cu.ft. per quarter, which corresponds 
exactly with the A.W.W.A. recom- 
mendation. 


Application of Proposed Schedule 


Data will not be available in the rec- 
ords of most water departments for the 
precise application of the committee’s 
proposed schedule. 

It should not be too difficult, how- 
ever, to fix a reasonable figure for the 
fire protection charge, as it involves 
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three principal items—fire demand 
based on underwriters’ tables, total de- 
mand as equalized by storage and total 
fixed charges. 

The data for determining the service 
charge should be available in the rec- 
ords of most water departments. 

As to the commodity unit rates, the 
wholesale rate, which is based on total 
production plus transmission costs and 
total pumpage, will be easily computed. 
The principal difficulty will be in de- 
termining the intermediate and domes- 
tic increments, which involve a separa- 
tion of distribution costs between mains 
6 in. or smaller and mains larger than 
6 in., as well as estimates of the aver- 
age annual sales to intermediate and 
domestic users. Data on sales are given 
by Hazen (4). Table 2 presents a 
consumption analysis by meter sizes 
for Detroit during the year from July 
1, 1937, to June 30, 1938. 
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The Causes and Prevention of Water Losses 
By Homer E. Beckwith 


A paper presented on Dec. 7, 1948, at the Southeastern Section Meet- 
ing, Augusta, Ga., by Homer E. Beckwith, Dist. Mgr., The Pitometer 


Co., Pittsburgh, Pa. 


N the water industry the term 

“waste” covers a multitude of sins 
and it might be well to pause a while 
to examine the nature of some of these 
detours from rectitude. No plant, of 
course, sells 100 per cent of the water 
it produces. There are unavoidable 
sources of waste, which produce in 
every plant a certain irreducible loss. 

Water losses may be due to one or 
more of a number of causes. “House 
waste” is a commonly encountered 
problem. Although the losses from 
individual leaks in this category may 
be slight, the total amount of water 
involved can be very great, because of 
the large number of such leaks. Losses 
resulting from underground leakage 
vary from very small quantities to sev- 
eral hundred thousand gallons a day— 
even exceeding 1 mgd. on rare occa- 
sions—for a single leak. The “slow” 
meter is another source of water loss, 
which may range from a few gallons a 
day on a defective house meter to sev- 
eral hundred thousand on a large in- 
dustrial meter. A fourth cause of 
water loss is the unauthorized connec- 
tion, and again the total may vary 
widely. This problem is not met with 
very frequently, but, when it does exist, 
the losses are often staggering. Defec- 


tive master meters, underread indus- 
trial meters and readings spaced so far 
apart that the meters have turned over 
between checks are also responsible for 
registration losses. 


Need for Meter Inspection 


All accounted-for figures depend 
upon the accuracy of the master meter. 
This instrument is usually of the Ven- 
turi or orifice type and is kept in an 
excellent state of repair, registering 
accurately year after year. But occa- 
sionally something happens. It may be 
the recording apparatus, which can be 
easily checked and adjusted, but some- 
times foreign matter gets into the 
throat of the Venturi tube or some- 
thing else happens to disturb the ratio 
of the areas at the points where pres- 
sures are taken. In the older Venturi 
type, it was usually not easy to inspect 
this part of the meter, and without 
inspection no apparatus can be ex- 
pected to continue to function properly 
year after year. Pitometer checks had 
shown a certain meter to be working 
perfectly as much as thirty years after 
installation. That is good service. 
Shortly thereafter further tests indi- 
cated that the meter had begun to 
overregister, a condition which gradu- 
ally grew worse over the next few 
years, finally reaching 30 per cent. An 
inspection revealed that a large stone 
had worked its way into the tube and 
upset the pressure ratios, thereby caus- 
ing the meter to overregister. In a 
very small number of meters, the pres- 
sure ratios have been affected by tuber- 
culation and false registration has re- 
sulted, which is hardly surprising after 
thirty or forty years of faithful service. 
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Any piece of scientific equipment is 
entitled to a reasonable amount of care. 
Modern Venturi tubes are equipped 
with handholes to make inspection of 
the internal condition of the tube easy. 
Experience has shown that all types of 
master meters—Venturi, orifice plate, 
pilot tube or current wheel—perform 
excellently when properly chosen and 
properly maintained. But occasional 
independent accuracy checks by means 
of some instrument such as the pitome- 
ter are of great value in insuring that 
the figures being used for total water 
production are accurate. 


Domestic Waste 


Once assured that the production 
figures are correct, it should next be 
determined how much of the water 
delivered to customers is being profit- 
ably used or paid for. Originally all 
water was sold to domestic customers 
on a “flat-rate” basis. Some effort 
was occasionally made to control the 
amount of water used per service by 
limiting the diameter of the service 
pipe, sometimes to 3 in. or even less. 
These attempts proved ineffectual, how- 
ever, except in holding down the peak 
demand rate, since they did little to 
eliminate the small but persistent leaks 
which continued throughout the day 
but which were not of sufficient size 
seriously to affect the pressures or the 
supply of water for normal use. 

There are two methods in general 
use for controlling domestic water 
waste. One is the examination of 
house fixtures by qualified inspectors, 
either on an overall or a selective basis, 
with penalties invoked for failure to 
keep plumbing in a good state of re- 
pair. The other method is the installa- 
tion of meters on domestic services, 
again either completely or selectively. 
Which means should be chosen is a 
matter of economics, depending on the 
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amount of the existing waste and its 
cost. Some small cities, where there 
are no sewer systems and where per- 
sistent fixture waste will quickly cause 
cesspools or septic tanks to overflow, 
may have a per capita consumption of 
as low as 40 gpd. Unless this water 
has a high production cost, it may be 
uneconomical to spend much money to 
reduce the loss. In other cities, where 
facilities exist for draining off the 
waste without inconvenience to the 
wasteful consumer, the per capita use 
and waste of water may reach 300 or 
even 400 gpd. Even with low-cost 
water, some effort to control wastage 
is clearly indicated when consumption 
is anywhere near this high. Inspection 
and forced repair of defective plumbing 
fixtures may serve the purpose, but 
more and more cities are resorting to 
the metering of domestic services. In 
order for this method to be effective, 
the meters must be kept in repair and 
read at proper intervals. 


Registration Losses 


The author has always felt that sen- 
sitivity is a trait more to be desired in 
a domestic meter than extreme accu- 
racy. The meter is a mechanical device 
and it takes energy to move it. The 
energy necessary for sufficient water to 
slip around the working parts of the 
meter and cause a small but steady drip 
is so little that few if any of the meters 
in current use will register it. How 
large an amount can slide through 
without causing the meter to turn de- 
pends on its sensitivity—its inertia or 
resistance to movement. And the sen- 
sitivity of the meter determines the size 
a fixture leak must attain before it be- 
gins to cost the customer money. It 
must not be forgotten that small drips 
will usually not register on even the 
newest and best of the meters in popu- 
lar use. Such leaks therefore become 
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one of the items in the total of 
unaccounted-for water. Furthermore, 
a little reflection will show that the 
amount lost depends upon the number 
of meters and not upon how much 
water flows through the meters. As 
the average use through each meter in- 
creases, the percentage of loss from 
drips decreases. Meters which may be 
100 per cent accurate at a relatively 
high rate of flow but which do not start 
to register until an appreciable flow 
occurs are a fertile source of loss. On 
the other hand, a meter which causes 
an increase in the water bill whenever 
a relatively small fixture leak is per- 
mitted to persist makes the customer 
“waste minded” and cuts down the 
amount of wasted water. 

Loss in registration can also result 
from too infrequent reading of the me- 
ters. The author recalls one city 
where the careful investigation of a 
night flow rate of approximately 30,000 
gpd. in a single block failed to disclose 
any indications of underground leak- 
age. Inspection revealed that several 
meters were turning at a constant rate 
of 4 cfm. or more—over 360 cu.ft. a 
day or 130,000 cu.ft. a year. As the 
meters were only read once a year, and 
as the capacity of the reading dial was 
only 100,000 cu.ft., the meters turned 
completely over between readings and 
the customers were billed for only part 
of the water actually used. There were 
indications that some of the meters had 
turned over at least twice between 
readings. The remedy here manifestly 
is more frequent readings or an in- 
increase in the capacity of the reading 
dial. Some smaller industrial meters 
turn over between readings which are 
six months apart. 

Several years ago a survey in a cer- 
tain small city brought to light the fact 
that the high loss was almost entirely 
the result of underreading the large 
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industrial meters. The smallest read- 
ing unit on the large meters was ten 
times the size of the smallest unit on 
the domestic meters and was so 
marked. The meter reader, however, 
paid no attention to the markings and 
year after year read the meters at 10 
per cent of the actual consumption. 

In passing, it might be mentioned 
that cubic-foot meters occasionally get 
mixed into a system where all the rest 
are gallon meters, or vice versa, and 
incorrect readings result. 

Another source of lost water, or at 
least lost registration, is the industrial 
meter which does not accurately record 
the flow through it, because the meter 
is worn out or otherwise defective, or 
because it is improperly set or unwisely 
selected. Manufacturers make several 
types of meters, each of which is espe- 
cially designed to do a certain kind of 
work. Some perform best under high 
continuous flows, some under rela- 
tively low flows and some under a com- 
bination of both. Moreover, the manu- 
facturer’s instructions about setting the 
meter must be followed or incorrect 
registration may result. Satisfactory 
service can be assured only if meters 
are correctly chosen as to type and size 
and are properly set. 

Meters are mechanical instruments 
and even the best machines eventually 
wear out. Although registration may 
continue, worn gears and other frailties 
of old age gradually decrease meter ac- 
curacy. Meters are the cash registers 
of the water works system and justify 
every bit of attention and care required 
to keep them in proper working 
condition. 

Occasionally it will be found that 
industrial customers are taking water 
through unauthorized connections or 
unmetered fire lines—often in spec- 
tacular amounts. The author knows of 
one plant which took nearly 2 mgd. and 
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had apparently been doing so for 25 
years. It is remarkable, however, that 
in most such instances the top manage- 
ment of the offending company has no 
knowledge of what is taking place. 
Some minor official is usually just try- 
ing to make a showing. Most people 
are honest. 


Underground Leakage 


The source of greatest losses is the 
hidden, underground leak, which may 
vary in size from a few gallons a day 
to over a million. Underground leaks 
occurring on mains are usually due to 
blown joints, broken or split mains, 
holes, rotted wooden plugs and the 
like. Those on services are due princi- 
pally to broken corporation cocks, de- 
fective wiped joints, blown gaskets, 
split pipe, or pipe disintegrated by cor- 
rosion or electrolysis. The escaping 
water gets into sewers, gravel beds, 
culverts, streams, limestone caves and 
so forth. Even after more than 25 
years’ experience in detecting and lo- 
cating leaks, the author is frequently 
surprised by some new combination of 
circumstances which will permit water 
to escape from such a leak without 
any surface indication of its existence. 
The increase in the amount of paved 
streets has been a factor in keeping 
many leaks hidden. 

As previously stated, some leaks are 
too small to be detected by any pres- 
ently known method, and, even if they 
were definitely located, the cost of re- 
pairs would be excessive. These small 
leaks are an important factor in ir- 
reducible losses. Here again, the 
amount of loss depends on the size and 
number of the mains and not on the 
quantity of water they carry. If the 
water use from a particular pipe were 
doubled, the increase would not cause 
a single gallon more to be lost from 
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that pipe. In other words, the per- 
centage ratio of the seepage to the use 
would be cut in half. 

Other factors, such as leakage and 
evaporation from reservoirs, also con- 
tribute to the irreducible loss. 


Water Waste Surveys 


The three principal causes of ir- 
reducible losses are fixture drips too 
small to register on meters, small seeps 
from mains, and evaporation and other 
reservoir losses. None of these three 
bears any direct relation to the amount 
of water put into the system. For this 
reason, it is impossible to give any 
overall figure for reasonable losses. 
Some plants should, and do, account 
for approximately 90 per cent of the 
water produced. Others, with a very 
low per capita use or an excessive main 
mileage in relation to the amount of 
consumption, can under the best of 
conditions account for only a much 
smaller percentage. It requires a 
water waste survey, planned in such a 
way that it will detect and locate all of 
the preventable sources of waste, to 
determine what the unavoidable loss is 
on any particular system. 

The pitometer water waste survey is 
intended to be that type of survey. It 
is based upon a series of direct and 
indirect measurements with the pitom- 
eter which determine the amount of 
water entering the system and its dis- 
tribution throughout the system. <A 
properly designed pitometer survey has 
several functions: 

1. It checks the master meters for 
accuracy by independent comparative 
flow measurement. 

2. It divides the distribution system 
into districts containing a few miles of 
main each and obtains a 24-hour meas- 
urement of the total flow into each dis- 
trict, together with the variation in that 
flow. 
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3. It tests large industrial meters for 
accuracy by independent comparative 
flow measurement. 

4. It checks large industrial plants 
for unauthorized connections, again by 
flow measurement. 

5. It determines the distribution of 
the night rate of flow almost block by 
block, so that the location, as well as 
the amount of the waste, can be deter- 
mined. Through further investiga- 
tions conducted by suitable methods 
wherever these measurements show ab- 
normal flows, all leaks are definitely 
located for repair and all other sources 
of waste are disclosed. 

That is to say, the survey tells where 
the water goes and why it goes there. 
It eliminates guesswork and clearly 
shows the exact nature of the waste, so 
that remedial steps may be taken. 
Underground leaks are located and can 
be dug up and repaired. If residential 
waste is involved, the responsible areas, 
or even individual properties, are dis- 
covered, making possible the elimina- 
tion of the waste by inspection and 
repairs or by metering. Defective in- 
dustrial meters or unauthorized indus- 
trial use is detected, and the meters can 
be repaired or replaced. If it is found 
that meters are not being read often 
enough, the period between readings 
can be shortened. Once the disease 
has been correctly diagnosed, the 
remedy is clearly indicated. 

When such a survey has been made 
and all the waste stopped, then and 
only then can the percentage of “un- 
avoidable” waste for a particular plant 
be determined. 

A question frequently asked is what 
size of community can profitably make 
a water waste survey. The answer is 
that there seems to be no maximum or 
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minimum limit. Some of the most out- 
standingly successful surveys have 
been made in communities of more 
than a million population, while others 
have been equally successful in com- 
munities of less than a thousand popu- 
lation. A single leak wasting 50,000 
gpd. would be a very small item in a 
system using 100 mgd., but in a small 
community with a total daily consump- 
tion of 100,000 gal. it would amount 
to half of the output. Although most 
of the really large individual leaks have 
been found on the larger systems, the 
surveys which have resulted in the 
highest percentage of water loss reduc- 
tion have usually been made on smaller 
plants. The operation of the survey is 
flexible, and methods readily 
adaptable to the various field condi- 
tions encountered—including the size 
of the community. 

The amount of “preventable” waste 
which should be permitted to exist be- 
fore a determined effort is made to 
locate and eliminate it depends on the 
value of the water—its cost of produc- 
tion, the quantity available and other 
widely varying factors. The least 
valuable water is probably that taken 
from a gravity supply having surplus 
storage and transmission capacity, al- 
though as the demand approaches the 
capacity of the plant this water can 
become extremely precious. Most ex- 
pensive is the water obtained from lim- 
ited supplies with high purification and 
softening costs. Each system has to be 
studied upon the basis of local condi- 
tions, but there will always be a point 
at which waste becomes too costly to 
be tolerated. When that point has 
been reached or passed, a careful, sci- 
entifically planned survey such as the 
one previously outlined will best serve 
to bring the losses down to a minimum. 
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Measuring Pump Performance 
During Operation 


By N. C. Ebaugh 


A paper presented on Nov. 19, 1948, at the Florida Section Meeting, 


Panama City, Fla., by N. C. Ebaugh, Head, Mech. Eng. Dept., Univ. 


of Florida, Gainesville, Fla. 


UMPING costs are one of the ma- 
jor operating expenses of water 


supply systems. Hence, it pays to 
keep close check on the performance 
of the pumps to be sure that they are 
operating at peak efficiency and that 
the pump and motor have been 
selected correctly in the first place. 
After having inspected pumps for 
twenty years, the author is still sur- 
prised to find a considerable number 
which were not properly chosen and 
which are greatly overmotored. 

The object of this paper is to pre- 
sent methods of measuring pump per- 
formance while in operation so that 
pumps which are poorly selected or 
which are not performing as they 
should can be readily detected. The 
methods given are for field checking 
purposes and cannot therefore be ex- 
pected to have the high accuracy at- 
tained in the laboratory. 

Four quantities must be measured 
in order to check pump performance 
properly: the total head, the input 
horsepower, the quantity of water 
pumped and the rotation speed. 
These measurements must be taken 
simultaneously under the same condi- 
tions while the flow, head and speed 
are steady. Other flow rates are then 


taken if the whole performance curve 
of the pump is desired. 
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Pump Heads 


A typical high-head pump arrange- 
ment for a water plant is shown in 
Fig. 1. The total head (/7;, in feet) 
developed by the pump for this ar- 
rangement is given by Eq. 1 and repre- 
sents the actual amount of useful 
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Fic. 1. High-Head Pump Installation 
energy that the pump imparts to each 
pound of water: 


IT, = ITp H, + 
+ 


In this equation, /7p is the discharge 
gage pressure, in feet, equaling 2.31 
times the gage pressure in pounds per 
square inch; H, is the suction gage 
reading, in feet, equaling 1.13 times 
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Fic. 2. Velocity Head for Various Flow Rates 
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the gage reading in inches of mercury; 
ITgp is the gage level difference, in 
feet, equaling the discharge gage cen- 
ter elevation minus the elevation of 
the suction gage connection; Hyp is 
the velocity head in the discharge 
pipe, in feet; and //y,, is the velocity 
head in the suction pipe, in feet, equal- 
ing the square of the velocity, in feet 
per second, divided by 64.34. 

The gages used should be calibrated 
with a dead-weight tester and care 
should be taken not to use pipe con- 
nections larger than } in. for the 
gages. The gage pipe connections 
should not extend beyond the pipe 
wall but should be flush and free of all 
burrs on the inside. 

The velocity head, which is the 
energy the pump has to put into the 
water to bring it up to the speed in the 
pipe, may be taken from Fig. 2. For 
example, the velocity head for 1,400 
gpm. flowing in a 10-in. pipe is 0.5 ft. 


Horsepower and Efficiencies 


The actual horsepower (whp.) im- 
parted to the water as it flows through 
the pump will be: 

Hy X gpm. 
whp. = 3,900 (2) 
with /7, being the total head, in feet, 
and “gpm.” the pumping rate in gal- 
lons per minute. 

The input shaft horsepower or brake 
horsepower from the motor is greater 
than the water horsepower because of 
the various hydraulic and mechanical 
losses of the pump. The brake horse- 
power (bhp.) is given by: 


100 whp. 
pump efficiency (%) | 


bhp. = . (3) 

The electrical power input to the 
motor is greater than the brake horse- 
power output because of the electrical 
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and mechanical losses within the mo- 
tor. The kilowatt input, then, is 
given by: 


74.6 bhp. 4 
= Motor efficiency (%%) (4) 


Typical pump and motor perform- 
ance curves are shown in Fig. 3 and 4. 
The motor data in Fig. 4 are not for 
the pumps of Fig. 3 but may be taken 
as representative. Two sets of data 
twenty years apart are presented to 
bring out the magnitude of the im- 
provements made during this period. 
The peak efficiency of the 6-in. pumps 
(1,750 rpm., 1,800-gpm. capacity at 
160-ft. head) shown in Fig. 3 was 
raised from 81 to 86 per cent. The 
peak efficiency of the 30-hp., 220-v., 
three-phase, 1,750-rpm. induction mo- 
tors shown was raised from 87.5 to 
90.5 per cent. The combined efti- 
ciency, or wire-to-water efficiency as 
it is sometimes called, has increased 
from 71 to 78 per cent, which means 
that almost 10 per cent of the pump- 
ing cost may be saved, as compared 
with a 1928 installation, by changing 
to a modern pump and motor. This 
does not take into account twenty 
years of wear which makes moderniza- 
tion even more attractive. To put it 
another way, a 10 per cent saving for 
the pumps shown in Fig. 3, at a rating 
of 1,800 gpm. and a 160-ft. total head, 
means that $1,350 a year will be saved 
if the pump operates continuously and 
power costs 2¢ per kilowatt-hour. 

A convenient chart for quick esti- 
mates of water horsepower, brake 
horsepower, kilowatts and pumping 
costs per hour and per 1,000 gal. is 
given in Fig. 5. This chart is also 
useful for checking the accuracy of 
computed results from pump tests to 
detect gross errors of calculation. 
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Fic. 5. Estimating Horsepower 
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Example: Find the water and_ brake 
horsepower, motor kilowatts and pumping 
costs for a 1,400-gpm. pump with 150-ft. 
head, 83% pump efficiency, 92°. motor 
efficiency and 1.5¢/kwhr. power cost. 

Answer: Start at 1,400 gpm. (upper left 
graph) and follow arrows to 150-ft. head, 
53 whp., 83°, pump efficiency, 64 bhp., 92% 
motor efficiency, 52 kw., 1.5¢/kwhr. power 
cost, 78¢/hr. pumping cost, 1,400-gpm. ca- 
pacity and 0.93¢/1,000 gal. pumping cost. 


, Kilowatts and Pumping Costs * 


* 10 X 64-in. chart available from A.W.W.A.; price, 10¢. 
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Power Measurement 


One of the most convenient ways of 
measuring the power output of induc- 
tion motors, without interrupting their 
operation, is with a hook-on volt- 
ammeter such as the one shown in Fig. 
6. Usually there is enough slack in 
the wires in the motor starter box to 
take readings for each phase—the 
method given here pertains to three- 
phase circuits but can be adapted to 
others. The average current of the 
three phases is then divided by the 
full-load amperes, as stamped on the 
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Hook-on Volt-Ammeter 


nameplate of the motor, and the 
power output obtained from Fig. 7 (1). 
For example, if the average current for 
an 1,800-rpm., 220-v., 30-hp. motor 
with a full-load current of 75 amp. is 
50 amp., 50/75 equals 67 per cent of 
the full-load current, and the power 
output is 62 per cent of 30 hp., or 
18.6 hp. This example is shown by 


the dotted lines on Fig. 7. 

The volt-ammeter is convenient for 
checking to see that the motor name- 
plate voltage is maintained, and it will 
also reveal any serious unbalance be- 
This method 


tween the three phases. 
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of power measurement should usually 
vield results accurate to within about 
3 per cent. 

Another method of determining 
power is with the aid of the watthour 
meter. A watthour meter installed 
on the pump control panel can be used, 
or, if the rest of the plant can be shut 
down, the plant watthour meter may 
be used. 

The procedure is simply to count 
the number of revolutions of the meter 
disc for a timed interval (three min- 
utes is usually enough) during which 
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Estimating Horsepower Output 


the water measurements are taken. 
The electrical input to the motor is 
given by the equation: 

3.0RK 


kw. = 


in which R is the number of revolu- 
tions of the disc in time S; S is the 
time of the test, in seconds; and K is 
the overall meter constant. 

The meter constant is usually shown 
on the disc as K = 0.6 or on the meter 
nameplate as K, = 0.6. A constant 
of 0.6 means that 0.6 whr. of elec- 
tricity is used for each revolution of 
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Fic. 10. Open-End Orifice Plate for Pump Testing 


Fic. 9. Improvised 
Hook Gage Fic. 11. Alternative Orifice Plate Installation 
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thedisc. Of course, the constant may 
have other values. If potential and 
current transformers are used with 
watthour meters, as is frequently 
done, their stepdown ratios must be 
used to get the overall meter con- 
stant, K. 

To illustrate, assuming that the 
meter constant is 0.6 with a 10:1 po- 
tential transformer and a 5:1 current 
transformer, the overall meter con- 
stant is (0.6)(10)(5) or 30 whr. per 
revolution. 

The brake horsepower output of the 
motor is obtained from the equation: 

kw. X motor efficiency 


bhp. = ——— — .(6) 


Motor efficiencies for typical alter- 
nating current motors with half load 
or more are given in Fig. 8. The ac- 
curacy of this method should be about 
as good as that with the hook-on volt- 
ammeter method. For example, as- 
suming that an overall meter constant 
of 0.6 applies to a 100-hp. motor being 
tested, it is desired to find its brake 
horsepower output if the meter makes 
123 revolutions in three minutes. 
From Eq. 5, the kilowatts to the motor 
will be (3.6)(123)(30) + (3)(60) = 73.8 
kw. Since Fig. 8 shows a 91 per cent 
efficiency for a 100-hp. motor, the 
brake horsepower given by Eq. 6 is 
(73.8)(91) + 74.6 = 90 bhp. 


Water Measurement 


Accurate measurement of pump ca- 
pacity is usually more difficult to make 
in the plant than either head or power 
measurements. Sometimes a_ plant 
Venturi or orifice meter exists which 
can be valved to measure the flow from 
one pump atatime. If the meter has 
been checked for accuracy, the prob- 
lem is easy, but more often other 
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means have to be employed for field 
testing, such as measured tanks or fil- 
ter basins, orifice plates, pitot tubes 
or weirs. Weirs will not be con- 
sidered in this paper in order to keep 
it to a reasonable length. 

If the pump discharge can be di- 
verted into a filter or a tank which has 
been carefully measured, the capacity 
can be determined by timing the rate 
of level rise with an improvised hook 
gage and a stopwatch. This will give 
the cubic feet per minute flowing, and 
the gallons per minute can easily be 
secured. Sometimes the tank may be 
more conveniently located on the 
pump suction side rather than on the 
discharge side. A satisfactory hook 
gage can be made by nailing through 
al X 4-in. board and turning the ends 
of the nails up as shown in Fig. 9. 
The time for several successive nail 
points just to break through the water 
surface should be taken to secure 
check readings. 

Frequently orifice plates offer a 
fairly simple method of field testing, 
particularly for well pumps. The ori- 
fice in the plate should be lathe-cut 
and not over j/g-in. thick, and the 
upstream edge must be sharp and free 
of all burrs but not rounded. The 
plate is concentrically bolted to the 
end of a flanged pipe as shown in Fig. 
10. Sometimes the plate can be 
slipped between the flanges of a 
straight run of pipe as in Fig. 11. 
Care must be used when putting in 
the §-in. pressure taps to see that they 
are smooth inside with no burrs and 
that they do not extend past the pipe 
wall. 

The flow (Q, in gallons per minute) 
indicated by an orifice plate is ob- 
tained from the formula: 


Q = 


i 
{ 
: | 
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in which C is a coefficient dependent 
upon the ratio of the orifice diameter 
to the internal diameter of the pipe; 
d is the orifice diameter, in inches; and 
h» is the differential pressure on the 
orifice, in inches of water. 

If the arrangement of Fig. 11 is used 
with a mercury manometer completely 
filled with water over the mercury, a 
more convenient equation is: 


Q = 


in which h,, is the differential pressure 
on the orifice, in inches of mercury. 
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Fic. 12. Values of Orifice Coefficient 

The coefficient Cin both Eq. 7 and 8 
depends upon the ratio of the plate 
hole diameter (d) to the actual inside 
diameter (D) of the pipe. Values of 
C for various ratios are given in 
Fig. 12. 

Figure 13 is a graphical solution of 
the theoretical flow of the orifice ex- 
clusive of the coefficient C. Values 
from Fig. 13 have to be multiplied by 
C from Fig. 12 to get the actual flow. 
Figure 13 is also helpful in selecting 
the proper size of plates for a test. 

The pitot tube, invented in 1730 by 
the French engineer Henri Pitot, is 
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still one of the best devices for making 
field measurements of the capacity of 
pumps. The arrangement of the 
tube, as successfully used for many 
years by Gregory (2), is shown in Fig. 
14(a) and the points in the pipe where 
the tube is placed are shown in Fig. 
14(b). A tube which is a slight modi- 
fication of Gregory’s and which is 
built in accordance with the standards 
of the Hydraulic Institute can be in- 
serted through a standard 1-in. cor- 
poration cock or a 1-in. gate valve. 
Ten diameters of straight pipe should 
be ahead of the tube position and five 
diameters should be after it. 

Because the pitot tube measures the 
velocity of the water at a point, a 
traverse of the pipe must be made to 
determine the average velocity. Usu- 
ally ten readings are sufficient for field 
work. The tube is placed at the 
points shown in Fig. 14(b) and each 
differential pressure is converted to 
velocity (I, feet per second) by: 


in which h,, is the differential pressure, 
in inches of water. The flow is then 
secured from the internal pipe diam- 
eter (in inches) and the average of the 
ten velocities by the formula: 


O = (10) 


If sufficient straight pipe is avail- 
able to give a symmetrical flow pat- 
tern in the pipe, the average velocity 
is approximately equal to 0.84 times 
the velocity indicated at the center of 
the pipe. 


Pump Speed 


It is necessary to measure the rota- 
tion speed of a pump when checking 
its performance and to correct all read- 
ings to a single speed before plotting 
the results as in Fig. 3. The speed 
can be taken with a calibrated ta- 
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chometer or a simple revolution coun- 
ter and stopwatch. 

The motor speed will vary slightly 
at the several load points during a test 
and the following formulas can be used 
to correct to one standard speed, S,: 
Capacity at S,: 


rpm, 


gpm, = gpm,, ...(11a) 


rpm, 


rpm, 
rpm», 


Head at S,: 


Differential Pressure 
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Referring to Fig. 1 and assuming 
that 1,800 gpm. is needed, and that 
the lift of the water from a full clear 
well level to a low level in the over- 
head storage tank is 120 ft., the head 
required to pump various amounts of 
water to the system will be given by 
the minimum system head curve in 
Fig. 15. <A high-lift condition would 
require a lift of 150 ft., and this maxi- 
mum system head curve is also shown 
in Fig. 15. The two conditions given 


here are purposely exaggerated as com- 
pared with usual operating practice. 


6 80 00 
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Horsepower at S,: 


3 
bhp, = bhp,, ( rpm.) ..(11¢) 


rpm» 


The subscript s refers to the standard 
speed and the subscript m to the meas- 
ured speed at each test point. 


Determining Proper Selection 


All of the foregoing measurements 
are incidental to the main question of 
whether or not the pump is selected 
properly and whether it is operating 
properly in a given system. 
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Theoretical Flow for Orifice Plates 
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If the head-capacity curve for the 
1948 pump is taken from Fig. 3 and 
put on Fig. 15, it will cross the two 
system curves at points A and B. It 
is important to note that once the 
pump is connected to the system it can 
operate only between these two limits 
and along itsown head-capacity curve. 
In this example, the limits are from 
1,610 to 2,030 gpm., and the pump 
should be specified for 1,800 gpm. at 
160-ft. total head, as this would be 
close to its usual operating condition. 
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Examination of Fig. 3 shows that the 
pump develops its maximum efficiency 
in this range. 

A test will show whether or not the 
pump is properly selected for operat- 
ing near its peak efficiency. Also, a 
curve similar to Fig. 3 will be furn- 
ished by the pump manufacturer for 
each pump, and the test results can 


Scale 


Corporation 


Cock 


Y, (a) 


7, O96Ir 
0548707077 

——- x. 


(b) 


Pitot Tube Installation 


Fic. 14. 


easily be compared to determine if the 
pump performance is up to design 
value. 


Summary 


The data and methods presented in 
this paper may be brietly summarized: 


1. It has been shown that the re- 
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placement of twenty-year-old pumps 


Jour. AWWA 


and motors may result in worthwhile 
savings in pumping costs. 

2. Field methods of measuring 
pump head, horsepower, kilowatts in- 
put, capacity and speed have been 
presented. 

3. Convenient graphical methods of 
estimating and checking pump _ per- 
formance have been given. 

4. The determination of whether or 
not the pump is performing in accord- 
ance with its design characteristics can 
be made with the aid of the methods 
and data given. 
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Efficiency 


5. method for ascertaining 
whether or not a pump is properly 
selected has been given. It has been 
shown that a pump can operate only 
within the limits determined by the 
system head-capacity curves and that 
it is important for the balance point 
to correspond to the peak of the pump 
efficiency curve. 
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Maintenance of Electrical Equipment 


By W. J. Seibert 
A paper presented on Nov. 19, 1948, at the Florida Section Meeting, 


AINTENANCE should be con- 
sidered as a production tool and 

not as a necessary evil. Adequate fa- 
cilities for maintenance should be in- 
corporated in plant design. Motors 
and pumps should be placed so that 
there is enough room around them to 
permit inspection. The equipment 
should not be crowded into pits or 
against walls, where it is almost im- 
possible to remove a rotor. Future ex- 
pansion should also be taken into ac- 
count. 

The present paper will deal with the 
maintenance of electrical equipment. 

If a water works has its own sub- 
station it is well to check the bushings 
about once a year as they become coated 
with various substances from the at- 
mosphere and dust and dirt from the 
surrounding plants. This material 
may be conducting and cause a flash- 
over. Furthermore, the bushings may 
be under strain from the connections 
and the cement seal may become cracked, 
or the gaskets may develop a leak. All 
these things should be taken into con- 
sideration, but if the power company 
owns the substation it will not be nec- 
essary for the operator to do any rou- 
tine checking except possibly to notify 
the company of any leaks or irregu- 
larity in the bushings. 


Transformers 


As compared with most electrical 
apparatus, transformers need little at- 
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tention. The extent of the inspection 
and maintenance required will be gov- 
erned by the size, the importance of 
service continuity and operating con- 
ditions. Distribution transformers and 
small transformers ordinarily require 
and receive less attention than large 
ones. When small transformers sup- 
ply power to industrial loads where, as 
in water works, continuity of service is 
of the utmost importance, a greater de- 
gree of attention is justified. 

Before the transformers are ener- 
gized, it should be made certain that 
the insulating liquid is at the proper 
level to insure satisfactory continuous 
operation. 

If the transformer is of the type 
which is open to the atmosphere—that 
is, has a breather so that air can be 
drawn in and expelled when the oil 
gets hot—the cover should be removed 
every year to see if moisture is accumu- 
lating underneath it. This is not 
likely to happen when the transformer 
is loaded continuously, unless a bush- 
ing is cracked or there are leaky gas- 
kets. Every five years the core should 
be removed and checked for sludge and 
for rusting in the interior of the trans- 
former. The transformer should be 
raised out of the tank and both the 
tank and the core washed with oil under 
pressure. After washing, the oil should 
be drained from the part cleaned and all 
the sludge and dirt should be removed 
from the tank. The oil should then be 
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refiltered and checked to see that its 
quality is good enough so that it can be 
put back into the transformer. 


Cables and Wiring 


It is a mistake to regard cable and 
wiring as permanent installations re- 
quiring no maintenance, as they can 
and frequently do cause considerable 
trouble. In some of the older stations, 
cables are run in a hit-or-miss manner 
and may have no conduit covers. They 
are very often crossed and one or more 
of the cables may be subject to pres- 
sure which will gradually wear through 
the insulation. Frequently cables in 
floor channels are so placed that they 
are not ventilated and run hot, causing 
the insulation to deteriorate. Cables 
should be run properly in ducts or con- 
duit so that any heat generated will be 
dissipated. Furthermore, all connec- 
tions through cables should he checked 
periodically to see that they are not 
working loose and producing heat 
which will eventually ruin the cable. 
Proper lightning arrestors should be 
employed to protect the various parts 
of the installation. Lightning arrestors 
in conjunction with capacitors will 
flatten out the steep wave front of a 
surge and reduce the stress on the 
various machines. Cheap protection 
and good insurance are provided by 
this method. A good ground is most 
important in installing lightning ar- 
restors. Ground resistance should be 
measured at least once every two years 
to see that no connections are broken 
and that the rods, or whatever means 
of grounding are used, are adequate 
and have not deteriorated. 


Switchgear and Control Devices 


Switchgear is a vital factor in the 
operation of any plant and should be 
given as careful maintenance as any 
other piece of apparatus. When switch- 
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gear is installed it should be carefully 
checked to make certain that all con- 
nections are tight, both on the power 
lines and on the instruments. After 
twelve months the contacts should be 
examined to see that there is sufficient 
life, that they have not been badly 
burned and that no accumulation of 
dirt or oxide has formed which may in- 
terfere with the conduction of the vari- 
ous contacts. All cable connections 
should be checked to see that they are 
not overheating and that all joints and 
connections are intact and in good con- 
dition. Small bolts insulators 
should be tight and all cotter pins in 
place. In general, a circuit breaker 
requires very little lubrication, and care 
should be taken that there is no ex- 
cess of oil or grease to accumulate dust. 
The parts of the tripping mechanism 
and latches should move freely so that 
there will not be a hangup when the 
device is supposed to operate. 

Mineral spirits or naphtha should 
be used in cleaning the various parts 
on the supports, as some of the new 
solvents may attack the plastic. The 
switch should be operated several times 
without current to check the contact 
area, the secondary and the service. 
Perfect contact will go a long way to- 
ward preventing overheating and de- 
terioration. The undervoltage devices 
should be carefully checked to see that 
they will trip out at the proper point 
and take the machine off the line when 
the service is interrupted. 

The bus bars should be inspected at 
least once every twelve months for over- 
heating, and if the connections are 
loose they should be properly retight- 
ened, after cleaning the bus to see that 
there is a good copper-to-copper con- 
nection. If heating still persists, it may 
he necessary to silver-plate the joints, 
which can be done very readily by the 
brush-plating method. The contacts 
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should not be filed frequently unless 
there is a distinct sign of burning. 
Contacts which are pitted may still be 
in good operating condition and it will 
not be necessary to dress or renew them 
unless they are actually burned to a 
point where they are causing trouble. 
Silver contacts should be dressed just 
as little as possible as they generally 
have a secondary contact to take the 
arcing and the silver is not required to 
withstand burning or arcing. 

Industrial control devices require 
frequent inspection and considerable 
maintenance to assure good operation 
because the contactors develop a cer- 
tain amount of hammer which has a 
tendency to jar the apparatus. The 
controls should be inspected monthly 
for collections of dirt or gum. The 
excess heating of parts may be shown 
by the discolorations of the metal or by 
charred insulation or leads. All parts 
must be free and none should be cor- 
roded or worn beyond the limit. 
Proper contact pressure should be 
maintained and flexible shunts should 
be checked. The overload relay should 
be checked for excessive heating, which 
is generally caused by loose connec- 
tions, and the condition of the heating 
elements should be examined periodi- 
cally. 

Oil-immersed contacts should be 
checked every six months to see that 
the oil is in good condition and the 
contacts tightened. Are shoots and 
barriers of air breakers should also be 
checked twice a year to prevent burnt 
spots from short-circuiting the breaker. 


Motors 


Dirt causes more failures in motors 
than any other single factor. Open- 
type motors should be frequently 
blown out with air at approximately 
15 psi. pressure. All nuts, bolts and 
mechanical parts of the motor should 
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be tightened. Care must be used in 
blowing out a motor so that none of the 
dirt which has accumulated is blown 
into the bearings, as even a slight 
amount, especially in ball bearings, can 
ruin them very quickly. In wiping 
electrical apparatus, a clean, lint-free 
rag should be used. If it is impossible 
to shut a motor down in order to blow 
it out or to clean it, care must be taken 
to see that the dust dislodged from the 
winding does not impede the operation 
of the apparatus. Occasionally a mo- 
tor will become soaked by oil leaking out 
of the bearings and being thrown into 
the winding, and the dust will accumu- 
late on this oil deposit, making it im- 
possible to blow the motor out. satis- 
factorily. In that event, it is neces- 
sary to disassemble the motor and clean 
it with a proper solvent. Normally 
mineral spirits should be used, but if 
the location is dangerous and the fire 
hazard too great, a mixture of mineral 
spirits and carbon tetrachloride may be 
employed which will not affect the 
windings. Caution is required, how- 
ever, because a man can become seri- 
ously ill from breathing a great amount 
of carbon tetrachloride fumes. 
Moisture can be very detrimental to 
the windings of a motor. Even though 
there is no direct spray of water on 
the windings, they will absorb a cer- 
tain amount of moisture from the at- 
mosphere when they are standing idle. 
But there is no danger of moisture 
accumulating when the motor is run- 
ning, as it is above the ambient tem- 
perature and there will be no absorp- 
tion. When motors are allowed to 
stand idle in a damp atmosphere small 
heaters should be placed in the frame 
somewhere to keep the temperature 
two or three degrees above the ambi- 
ent temperature. The heaters can be 
interlocked with the control circuit so 
that when the motor is running, the 
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heaters are off. This is about the best 
assurance that a motor will be dry. 

For standard a-c. motors, the main- 
tenance is rather simple and consists 
of keeping them clean and dry, examin- 
ing the bearings about once a year, 
checking for loose bolts in the coupling 
on the motor frame and in the base, and 
seeing that there is no vibration present 
due to misalignment or loose bearings 
and couplings. 

Synchronous motors should be in- 
spected in the same way as induction 
motors. Collector rings should be 
checked periodically for wear and also 
to see that no grease film has devel- 
oped. The brushes should be checked 
for wear and, of course, for spring ten- 
sion, and the shunts or pigtails should 
not be broken or frayed. The field 
coils in synchronous motors should be 
examined to that there are no 
turns working loose and that the coils 
are tight on the pole pieces, for if they 
become loose they will chatter because 
of vibration and may develop grounds 
or short circuits. 

An oceasional check should be made 
of d-c. motors and exciters for align 
ment, vibration and cleanliness. Com- 
mutators should be kept in good con- 
dition and brushes checked for wear 
and spring tension. The shunts should 
be examined periodically. 

Frequently commutators are sanded 
when it is not necessary, thus contrib- 
uting to motor failure because dust and 
abrasive material develop under the 
brushes. Commutators may have a 
rather dark chocolate color, which is in 
no way detrimental, as a bright copper 
appearance is not necessary. When a 
commutator shows signs of sparking, 
this may be caused not by dirt but by 
some misadjustment which should he 
taken care of in the machine rather 
than by sanding the commutator. 
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The air gap of a motor should be 
checked every six months to prevent 
excessive wear in the bearings. It is 
important to keep the oil level at the 
right height, for if it is too low the bear- 
ing may burn out and if it is too high 
the oil may be carried along the shaft 
and get into the windings. This con- 
dition is very undesirable, as oil will 
deteriorate most insulations and will 
help in accumulating dust. 

More ball bearings are ruined by 
overgreasing than by being operated 
with insufficient grease. When they 
are greased, the drain plug should be 
removed while running the motor and 
grease should be forced into the top of 
the bearing until all the old discolored 
grease has been extruded from the bot- 
tom, after which no more grease should 
be added. When the grease stops 
coming out of the bottom drain, it can 
be plugged and the bearing put into 
regular operation. 

Every two years the motor should 
be disassembled and the windings thor- 
oughly cleaned, dried and sprayed with 
a good insulating varnish. The motor 
should then be reassembled, taking care 
to see that the end bells line up and 
that the current between the rotor and 
stator is correct. 

It must be realized that a motor does 
not last forever, and that, no matter 
how well a machine is maintained, 
there will come a time when a failure is 
more or less imminent. Therefore, 
thought must be given to rewinding 
motors which are more than 20 vears 
old—the normal life of a piece of elec- 
trical equipment as figured by the 
underwriters of the insurance com- 
panies. 

A megger test will give a fair idea of 
the general insulation condition, but 
there is no assurance that a failure 
might not occur. Deterioration of in- 
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sulation will show over the years, how- 
ever, if such tests are run every six 
months and the results plotted. A 
high-potential test is the only real 
check on the quality of the ground in- 
sulation, but few can risk it since a fail- 
ure would mean shutting down the ma- 
chine without preparation to take care 
of the load during the repair period. 
Furthermore, the coils may have de- 
teriorated to a point where there is 
danger of a short circuit occurring even 
though the machine does not go to 
ground. The best guarantee of con- 


tinuous service would be to have the 
motor rewound after 20 or 25 years of 
operation. 

The mechanical parts of a motor 
should wear almost indefinitely if the 
bearings are kept in good condition 
and if the machine has not been sub- 
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The bear- 


ject to extreme vibration. 
ings can be rebabbitted—or, if ball bear- 
ings, can be replaced when worn out-— 
and today shafts can be metallized and 
brought up to standard so that they 
operate almost as well as the original 
shaft. 

Safety Precautions 


The matter of safety should be con- 
sidered at all times. Workmen should 
wear rubber gloves when handling live 
circuits and should stand on a dry 
board even when dealing with lower 
voltages. No work should be done 
on any piece of equipment unless the 
line is known to be dead and the switch 
is locked out so that the current cannot 
be turned on accidentally. Every mem- 
ber of the maintenance crew should be 
familiar with the principles of artificial 
respiration and resuscitation. 


This Months Couer 


Provided by the U.S. Bureau of Reclamation’s B. D. Glaha, Chief Photog- 


rapher, via Carl M. Hoskinson of the Sacramento Div. of Water, this month’s 
picture gives an overall view of Shasta Dam, powerhouse and reservoir, with 
snowcapped Mt. Shasta kibitzing over the shoulder of the intervening sierra. 
The reservoir, located about 20 miles north of Redding in northern California, 
has a capacity of approximately 4,250,000 acre-ft. and is used as a primary 
regulator of Sacramento River flow through storage above the dam. 

A little large to be visualized as “a stitch in time,” Shasta Dam may yet save 
the proverbial “nine” if a quick melt lets loose an overdose of the record snow 
in the western mountains. As a matter of fact, in view of the extraordinary 
distribution of this winter’s snowfall, it will be well if all riverine water works 
men in the snow-surfeited West and Midwest take positive action now to 
protect their plants and service against the fearsome consequences of a sudden 
thaw. Only by proper preparation can this spring’s certainty of high water 
be kept in hand and the threat of flood catastrophe reduced. 

As far as we're concerned, no more convincing evidence of the imminent 
danger of the situation is required than the knowledge that flood-wise Tom 
Skinker, Commissioner of the St. Louis Water Div., has already put his house 
in order to combat flood waters higher by 2 ft. than the record inundation of 
1947. So, though time won't permit a Shasta of your own, some positive pre- 
cautions are clearly indicated. 
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Effect of Water Quality on Ornamental Plants 


By Harold E. Pearson 


A paper presented on Oct. 28, 1948, at the California Section Meeting, 
Riverside, Calif., by Harold E. Pearson, Research Chemist, Metro- 


RITERIA for determining — the 
quality of water are dependent 
upon the major use of the water, be it 
domestic, agricultural or industrial. 
For municipal supplies, first considera- 
tion must naturally be given to those 
characteristics of the water which de- 
termine its suitability for human con- 
sumption. Of almost equal importance 
are those characteristics which con- 
tribute to the convenience of the con- 
sumer. Thus, since hard waters are 
less desirable than soft for the cleans- 
ing operations in the home, an in- 
creasing number of municipal soften- 
ing plants will probably be built. The 
home garden with its various orna- 
mental plantings also brings much 
pleasure and satisfaction to the city 
dweller. In the arid West, where these 
plants must be irrigated with the mu- 
nicipal water supply for several months 
each year, water quality is of great 
importance to the homeowner. 
Studies were initiated in 1942 by 
the Metropolitan Water Dist. of 
Southern California to determine the 
effects of natural and softened Colo- 
rado River water on a number of pop- 
ular ornamental plants grown in this 
area. Observations of plant response 
to waters used in other Southern Cali- 
fornia communities have been made to 
supplement these studies. At the out- 


set, it was assumed by the district that 
differences in the 
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viewpoints of the agricultural producer 
and the home gardener. In agricul- 
tural operations the profit motive is 
paramount, but the home gardener 
grows plants to beautify his property. 
Many exotic plants are seen in home 
gardens because people are willing to 
go to some expense to adapt their cul- 
tural practices to suit the needs of the 
plant. Since the home gardener is 
willing to purchase special fertilizers, 
peat and other aids to produce the 
plants he enjoys growing, the use of 
corrective measures to adapt his cul- 
tural practices to water quality is not 
altogether foreign to him. Indeed, for 
many years the growers of acid-loving 
plants have been neutralizing the effects 
of alkaline waters by the use of various 
acidifying agents like sulfur, alum and 
ferrous sulfate. 

The objectives of this paper are: 
[1| to discuss those characteristics of 
a water which may have an unfavorable 
influence on plant growth and [2] to 
suggest practical means of ameliorating 
these effects for certain waters. If two 
or more waters are available, knowl- 
edge of the first point may be useful in 
selecting the more desirable water for 
growing plants. As the increasing 
population in urban areas creates 
greater demands on existing water sup- 
plies and forces the utilization of other 
water resources, it is often necessary 
to use waters which may not be ideally 
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suited for particular purposes. The 
suggestions made herein may enable the 
water works profession to understand 
and assist the consumer with certain 
problems relating to the irrigation of 
ornamental plants. 

Waters suitable for domestic uses 
usually do not contain dissolved sa- 
lines in amounts likely to be directly 
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TABLE 1 


Analysis of Irrigation Waters 


move these salts below the root zone. 
In addition to the possibility of salt ac- 
cumulations, certain waters may pro- 
duce physical and chemical changes in 
the soil which affect plant growth. 
Those soil changes which sometimes 
follow the use of an irrigation water 
may occur rather slowly because of 
the reservoir-like nature of the soil in 


Colorado R. Aqueduct, 1942-44 


Item Well 


Silica (SiO») 
Calcium (Ca) | 21 
Magnesium (Mg) 8 
Sodium & potassium (Na + K) 69 
Carbonate (COs) 0 | 
Bicarbonate (HCOs;) iss | 
Sulfate (SO,) 54 | 
Chloride (Cl) 38 | 
Boron (B) 


Total dissolved solids 


Total hardness as CaCO, 


Natural 


1947-48 
Degree of Softening Normal 
Treatment 


Partial | Normal | Complete 


ppm. 


| 8 9 9 3. 
94 «60 25 | i 31 
2 | 13.5 
123 | 186 | 250 292 | 197 
0 0 4 | 0 16 
144 143 | 140 | 144 66 
367 | 3609 «| (369 369 328 
100 | 101 | 101 101 99 
0.1 hs 0.1 0.1 0.1 


cent sodium” 
pH 


Electrical conductivity—mho 


harmiul to plant growth. It is the ac- 
cumulation of soluble salts in the soil 
after prolonged irrigation which causes 
trouble. Following irrigation, most of 
the water is lost by evaporation from 
the surface soil and by transpiration 
from the plant, giving rise to higher 
saline concentrations in the soil unless 
sufficient water is added periodically to 


X 10° 380 1260 | 1,400 1,420 


situ. For this reason most of the ex- 
perimental work with ornamental plants 
has been done with plants in pots or 
other small containers. 


Potted Plants 


Analyses of the waters used for ir- 
rigation in these investigations are 
shown in Table 1. 


The water con- 


| 
al 
— 4 
5 | ee | 276 | 798 | «818 | 838 | 846 | 732 
| 85 375 | 241 = 103 11 | 133 
| 64 | 2 | 63 | 84 % | 716 
| 8.2 | 8.3 | 8.5 8.0 9.1 
| | | 


taining only 276 ppm. of total dissolved 
solids was used as a standard for com- 
parison of plant growth with the more 
saline waters. The normal treatment 
of aqueduct water at the time of these 
tests, 1942-44, produced a water hav- 
ing a hardness of 100 ppm. as CaCO, 
with sodium accounting for 84 per 
cent of the total cations present. Im- 
provement in the quality of the natural 
water and a slight modification in the 
hardness of the treated water have re- 
sulted in the lowering of the sodium 
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ferences in the quality and general ap- 
pearance of the plants. Sprinkling of 
the Rex begonia foliage with the nat- 
ural and treated Colorado River wa- 
ter caused more marked burning of 
the tips and margins of the leaves than 
sprinkling with the less saline water. 
As shown elsewhere (1), this injury 
caused by sprinkling seemed to be cor- 
related with the absorption of a greater 
amount of sodium, chloride and sulfate 
ions by the leaves. The tuberous and 
fibrous begonias and many rhizomatous 


TABLE 2 
Effect of Water Quality on 


Plant Growth 


| 


Irri- 
Plan 
| mo, 
| 
| 
Begonia, Rex, flooded | 7 
Begonia, Rex, sprinkled 7 
Fuchsia, Jupiter 6 
Boxwood 12 
Chrysanthemum | 5 
Camellia, Pink Perfection | 12 
Camellia, Pink Perfection 24 


* For analysis of water see Table 1. 


percentage to 76-77. The complete 
analysis of the present water is shown 
in the last column of Table 1. 

The response of Rex begonia, fuch- 
sia, boxwood, chrysanthemum and 
camellia plants to water quality after 
several months of irrigation is shown 
in Table 2. The foliage of the Rex 
begonia was found to be subject to in- 
jury when sprinkled with the water 
containing only 276 ppm. of total salts. 
Since the data in the table are based 
on the dry weight of the foliage pro- 
duced, the yield does not reflect dif- 


Local 


| 
| 
Well* | Natural 
| 
| 


T Based on growth with local well water equal to 100. 


Colorado R. Aqueduct* 


Degree of Softening 
} 

Untreated | | | 

| Partial Normal Complete 


Plant Growth Indext 


100 | 60 53 

56 44 54 | 
100 9 | 90 90 75 
100 98 9 | 101 87 
100 | 92 | 92 | 89 | 85 
100 84 | 88 | 
100 78 58 | 


types have been observed to be much 
less sensitive to natural and treated 
Colorado River water than the Rex 
begonia. 

The growth of fuchsia, boxwood and 
chrysanthemum was not markedly af- 
fected by the different waters. The 
waters having a high sodium percent- 
age, 84 and 98, although not reducing 
the yields markedly, produced plants 
with a more compact, bushy habit than 
the waters containing more calcium and 
magnesium. The 84 per cent sodium 
water did not affect the growth of the 
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camellia much during the first year, 
but the development of plants left in 
the same 6-in. pots for two years was 
depressed more noticeably. The ca- 
mellia did not show any visible symp- 
toms of saline injury during the two- 
year period. Therefore, since the hard 
water of the same total salt content 
caused little growth depression, it was 
apparent that growth was retarded by 
the low calcium status of the soil fol- 
lowing prolonged irrigation with the 
softened high-sodium water. 
Observations of azaleas after irriga- 
tion with waters containing approxi- 
mately 500 ppm. of dissolved solids in- 
dicate that some varieties may be in- 


TABLE 3 
Relative Tolerance to Salinity 
Avg. 
Relative 

Plant Measurement Yield* 
Sweet Peas Dry wt. 81 
Ageratum Dry wt. 43 
Marigold Dry wt. 51 
Calendula Fresh wt. 58 
Zinnia Fresh wt. 86 


* Control base nutrient equals 100. 


jured whereas others will remain nor- 
mal in appearance. Those azaleas 
showing greater tolerance to soil sa- 
linity, particularly varieties of A. indica, 
may not grow as vigorously when ir- 
rigated with waters containing more 
than 500 ppm. of total salts as with low- 
saline waters. The epiphytic orchids 
also exhibit a low tolerance to soil sa- 
linity. 

For an accurate measurement of the 
relative tolerance of various plant spe- 
cies to salinity, it is necessary to resort 
to sand culture techniques for control- 
ling the salt concentration of the sub- 
strate. In addition, the plants should 
be produced under the same environ- 
mental conditions, because such factors 
as temperature and relative humidity 
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of the air and light intensity also in- 
fluence plant growth. Several annual 
flowering plants were placed in tanks 
containing sand which could be auto- 
matically irrigated with culture solu- 
tions three times daily. Table 3 shows 
yields obtained in a culture containing 
75 milliequivalents (me.) per liter of 
sulfate and 25 me. per liter of chloride 
plus basal nutrient solution. The rela- 
tive yield indicates the dry weight of 
replicate plants grown with the saline 
culture, expressed as a percentage of 
the weight of control plants watered 
with the base nutrient. 

Although the quantities of salts pres- 
ent in these solution cultures were 
about 7,000 ppm. and considerably 


TABLE 4 
Changes in Soil Salinity 


Electrical Conductivity* 


mho 
Depth Mav March Aug. 
ft. 1942 1947 1947 
0-1 244 464 441 
1-2 183 437 437 
2-3 213 501 314 


675 347 


* 1:2 soil-water extract. 


higher than in any domestic water sup- 
ply, the data emphasize the need for 
periodic leaching to move below the 
root zone those salts which may be con- 
tained in the water. 

In the East, where rainfall is suffi- 
cient to accomplish this leaching, wa- 
ter quality for plants is probably of in- 
terest only to nurserymen growing 
plants under glass. In Oklahoma, Wall 
and Cross (2) found that waters con- 
taining approximately 200 ppm. of total 
salts are excellent for greenhouse use 
and those containing 500 ppm. of total 
dissolved solids are likely to cause re- 
duced growth only with the more salt- 
sensitive plants or under unfavorable 
conditions of temperature, light and hu- 


> 


midity. They also state that waters 
containing 1,000 ppm. of total salts can 
generally be used satisfactorily, but the 
kinds of salts present and their quanti- 
ties must be considered. In this study 
the waters containing approximately 
800 ppm. of total salts were satisfac- 
tory for growing some types of be- 
gonia, fuchsia, camellia, boxwood and 
chrysanthemum, but they caused trouble 
with Rex begonias and some azalea 
species. The high-sodium waters were 
less desirable than high-calcium waters. 


Effects on Soils 


The effects of high-sodium waters on 
soils have been discussed by Magistad 
(3) and others (4, 5). It is almost 
impossible to define the permissible 
limits for the composition of an ir- 
rigation water (4) because sandy soils 
react differently from clayey soils, and 
soils high in organic matter do not be- 
have like those of low organic content. 
After noting certain exceptions,, Magi- 
stad and Christiansen (5) state that 
waters containing more than 75 per 
cent sodium are likely to affect soil 
permeability and structure seriously 
after prolonged use. The changes in 
soil characteristics following irrigation 
with the softened Colorado River wa- 
ter containing 77-84 per cent sodium 
are being observed in a field experiment 
initiated by the district in 1942 in co- 
operation with the University of Cali- 
fornia. Soil tests made in 1947 after 
six irrigation seasons (6) showed some 
increase in the percentage of sodium 
on the soil colloids, from 3 per cent 
originally to 6.5, and some depletion of 
the calcium reserves in the surface soil. 
Measurements of the rate of water 
movement into the soil (infiltration 
rate) indicate that physical changes in 
the soil are beginning to appear, but 
they are not very marked yet. 
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While corrective methods are avail- 
able to ameliorate the influence of high- 
sodium waters on soils, their effective- 
ness is limited by the low solubility of 
those calcium compounds which can be 
added to the soil without injury to the 
plants. The softening of water re- 
moves calcium and magnesium and 
thereby increases the percentage of so- 
dium in the treated water. In the arid 
West, especially, the water works pro- 
fession should give serious considera- 
tion to the effect of high-sodium waters 
on soils and plants in the home garden 
when determining the degree of soften- 
ing for municipal supplies. Local soil 
conditions and the total salinity of the 
water should be considered in deciding 
upon the most desirable hardness for 
the finished water. 


Corrective Measures 


If the composition of the water sup- 
ply has a tendency to affect plant 
growth, the dissemination of informa- 
tion on good cultural practices to offset 
these effects may be desirable. The 
Metropolitan Water Dist. has issued 
two printed circulars to assist garden- 
ers with their cultural problems; one 
contains suggestions for soil condition- 
ing and irrigation methods and_ the 
other covers methods for growing acid- 
loving plants. 

There is a need for excellent soil 
drainage and the use of sufficient irriga- 
tion water to cause approximately 5 to 
10 per cent of it to drain below the root 
zone for those waters containing more 
than 500 ppm. of total salts or 150 ppm. 
of chloride. To move the salts below 
the root zone, one should irrigate more 
heavily and not so often. In addition 
to its favorable influence on salt re- 
moval, this practice causes better root 
distribution than frequent light sprink- 
ling. With some soils and waters, suffi- 
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cient leaching may be attained by a 
single heavy irrigation at the beginning 
of the growing season. In certain lo- 
calities, winter rainfall may accomplish 
this leaching. Data in Table 4 for the 
salt content of a heavy clay soil irri- 
gated with softened Colorado River 
water since 1942 show that irrigation 
methods and winter rainfall averaging 
14 in. annually have prevented an ex- 
cessive accumulation of salts. The 
soil for potted plants should be leached 
more frequently than that in the gar- 
den because of inefficient water usage. 
Thorough leaching at six- to eight- 
week intervals during the irrigation 
season should be sufficient for waters 
containing 500 to 1,000 total 
salts. 

Plants have greater difficulty in ab- 
sorbing moisture from slightly saline 
soils than from those which are non- 
saline. Since the plant can absorb 
moisture more readily from a moist 
soil than a dry one and since salts make 
the soil (physiologically) drier, it is 
necessary to keep the soil as moist as 
possible without injury to the plant 
when irrigating with moderately saline 
waters. 

The use of considerable organic mat- 
ter in the soil is advisable to increase 
its moisture-holding capacity and main- 
tain its fertility. Under a regime of 
periodic leaching to remove salts from 
the feeding zone of the roots, there is 
some loss of the soluble components of 
fertilizers. In the course of these in- 
vestigations, slowly available nitrogen 
sources, such as cottonseed meal, bone 
meal, fish meal and legume straw, have 
been observed to maintain soil fertility 
more easily than soluble fertilizers. 

The maintenance of adequate cal- 
cium reserves for supplying the nutri- 
tional requirements of the plant and 
preventing soil dispersion is desirable 
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when irrigating with high-sodium wa- 
ters. Even the acid-loving plants ab- 
sorb considerable amounts of calcium 
(1). Of several amendments tested, 
gypsum, calcium sulfate, and super- 
phosphate were found to be the most 
beneficial to plant growth. Only a few 
plants are sensitive to saturated solu- 
tions of gypsum, making it the safest 
amendment to use. 

Waters containing 200 ppm. of bi- 
carbonate will seldom cause difficulties 
except for certain acid-loving plants, 
according to Wall and Cross (2). Wa- 
ters containing more than 500 ppm. 
bicarbonate probably should be neutral- 
ized for general use, either by adding 
sulfuric acid to the water or by apply- 
ing sulfur to the soil. An acid root en- 
vironment for acid-loving plants can 
be maintained by the use of one-third 
by volume of acid peat moss in the soil 
mixture. Subsequent feeding with a 
mixture of cottonseed meal and sulfur 
(10:1 by volume) will continue to 
keep the soil acid if some leaching is 
practiced. The above methods are 
suitable for neutralizing hard calcium 
bicarbonate water. If sodium consti- 
tutes a major portion of the cations, as 
in soft alkaline waters, the use of gyp- 
sum, discussed in the previous para- 
graph, is more likely to improve soil 
conditions than simple acidification. 

In the commercial production of 
highly valuable plants, the treatment of 
a water supply to adapt it to the needs 
of the plant is often feasible. The de- 
mineralization of waters by ion ex- 
change is practical for orchid culture. 
A modification of the electrolytic proc- 
ess described by Briggs (7) has been 
used to reduce the salinity of a water 
containing 500-700 ppm. down to 300 
ppm. for orchid culture, with a marked 
improvement in plant growth. 
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For the amateur grower, the meth- 
ods discussed previously have given 
satisfactory results with the normally 
softened Colorado River water, and 
only the growers of highly prized 
plants are likely to resort to these 
special techniques of water condition- 
ing. In studying the idea of a house- 
hold “hardener” instead of a “soft- 
ener” for irrigating plants, as suggested 
by Magistad (3), it was discovered 
that the low efficiency of the reverse 
cycle with zeolite reduced the sodium 
percentage of Colorado River water 
only from 84 to 62. A satisfactory ex- 
change process for removing the so- 
dium ion without resorting to complete 
demineralization is first to pass the wa- 
ter through a hydrogen exchanger to 
remove the major part of the calcium, 
magnesium and sodium, and then to 
pass the acid water through a bed of 
marble chips to neutralize the excess 
acidity. high-carbonate waters, 
neutralization of excess acidity can be 
accomplished by blending the proper 
amount of bypassed untreated water. 
Waters of low alkalinity may be neu- 
tralized by the marble-chip method or 
by adding a controlled dosage of lime 
to convert the sulfate and chloride ions 
to the calcium salt. 


Summary 


The effects of water quality on plant 
growth have been studied for natural 
Colorado River water containing about 
800 ppm. of dissolved salts and for the 
same water after various degrees of 
softening. Although increased soften- 
ing did not markedly affect the weight 
yields of some ornamental plants, the 
growth habit was sometimes influenced 
by the high-sodium waters. 

specific limitations on water 
quality for growing ornamental plants 
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are recommended, but ways of improv- 
ing cultural conditions for plant growth 
with various kinds of water are dis- 
cussed. 
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The Value of Consumer Complaints 


By Laurence L. Camy 


A paper presented on Oct. 28, 1948, at the California Section Meeting, 
Riverside, Calif., by Laurence L. Camy, Local Mgr., California Water 


Service Co., Los Angeles. 


T is of the utmost importance for wa- 

ter works management to keep well 
informed about consumer complaints 
of every description. Since the suc- 
cessful operation of a utility largely 
depends on consumer satisfaction, com- 
plaints are a yardstick by which man- 
agement measures the degree of im- 
provement in operations through the 
application of previously designed cor- 
rective measures directed toward the 
betterment of service. 

All water distribution agencies are 
subject to consumer complaints. Gen- 
erally speaking, the various types of 
complaints are common to all, ranging 
from service complaints concerning low 
pressure, as well as quality and high 
bills, to comments on personnel and 
miscellaneous complaints that may in- 
clude any sort of fancied or real griev- 
ance by a dissatisfied consumer. 

Management welcomes complaints 
as a means of verifying or revealing 
deficiencies that may or may not be 
under observation in regular surveys. 
For instance, low-pressure complaints 
may indicate inadequacies in transmis- 
sion or distribution facilities that might 
not hecome apparent for a considerable 
length of time through periodic routine 
system flow and pressure studies. 


Water Quality Complaints 


Another type of complaint that is 
helpful to management consists of con- 
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sumer reports on the presence of tastes 
and odors, dirt or sand in the water. 
It is, of course, taken for granted that 
all utilities adopt the necessary precau- 
tions to assure that the water served is 
bacteriologically safe for human con- 
sumption. Too often, however, system 
operators neglect to flush dead-end 
mains on schedule, or treatment equip- 
ment may not be functioning properly, 
particularly the automatic type that is 
serviced and checked once or twice 
daily. In such situations, a phone call 
serves notice of a condition that can be 
corrected immediately. 

Complaints of dirty or sandy water 
are quite commonly received by most 
operators and can be a source of trouble 
in both gravity and well supplies. 
Storage basins and reservoirs accumu- 
late deposits of silt and sand which are 
subject to disturbance and movement 
into the distribution system during pe- 
riods of heavy draft or as a result of 
main breaks. Although incipient 
trouble can be foreseen and proper de- 
silting or cleaning methods are pro- 
vided for in a scheduled program, there 
is always the possibility of some unpre- 
dictable disturbance causing dirty wa- 
ter to enter the distribution system. 
This may result in complaints over a 
widespread area and may well be the 
first knowledge that management has 
of the condition, which generally can 
then be controlled promptly. Con- 
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sumers are cooperative when given a 
satisfactory explanation of the cause 
and probable duration of the disturbing 
condition, even if they are cooking or 
mixing the baby’s formula. 

Sand in the water is a source of many 
complaints, particularly in systems de- 
pending on well supplies. In spite of 
all efforts to develop a well completely 
by pumping to waste, at a rate much in 
excess of that predetermined for fin- 
ished production, it is often found that 
a well will produce objectionable quan- 
tities of sand even after months of con- 
tinuous use. Warning of this condi- 
tion arises from complaints of low pres- 
sure and the cutting of washers in 
plumbing fixtures. If investigation re- 
veals that the low-pressure condition 
is the result of stuck meters, the offend- 
ing well can be easily identified, espe- 
cially if the complaints are chronic. 
Shouid the well producing the sand 
pump directly into the distribution 
system, there is little chance that this 
condition will be observed until com- 
plaints are received. A systematic 
flushing program should be put into 
effect as a temporary remedy, pending 
a thorough study of a permanent solu- 
tion. 


High-Bill Complaints 


High-bill complaints, by their very 
nature, are an indication of consumer 
dissatisfaction and have a direct bear- 
ing on the goodwill of the community 
toward the utility. The proper han- 
dling of these complaints is of such im- 
portance that management should keep 
a careful check on the cause and final 
disposition of each one. In a system 
employing the flat-rate method of bill- 
ing, complaints are easily disposed of, 
as the answer to a complaint of this 
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kind is usually a simple determination 
of whether or not the base rate has 
been properly applied. On the other 
hand, high bills in a metered system 
are usually reported by a comparatively 
few consumers. Most of these com- 
plaints can be anticipated by instructing 
meter readers to report unusual or ab- 
normal consumptions at the time of 
reading. <A field followup on this type 
of information reveals either a legiti- 
mate increase in normal consumption 
or a waste of water through leaky fix- 
tures, which, when called to the con- 
sumer’s attention, explains the reason 
for a high bill. 

It is, of course, impossible to elimi- 
nate all high-bill complaints by follow- 
ing the above procedure, but the ones 
still received are comparatively minor 
in nature, the amount of the increase 
being small and usually easy to explain. 
Unless the consumer has been con- 
vinced that the bill in dispute is just, 
the complaint is often carried to the 
utilities commission, if the system is 
privately owned, or to some local gov- 
ernment official, if it is a mutual or mu- 
nicipal operation. 

Regardless of the type of agency in- 
volved, management should endeavor 
to keep complaints to regulatory or 
governmental bodies to an absolute 
minimum by proper first handling. 
Occasionally consumers contact the 
commission or government officials be- 
fore making a complaint to the distrib- 
uting agency and there is not always 
an opportunity to determine all the per- 
tinent facts, as the consumer has had 
time to repair defective plumbing if 
that is the cause contributing to the 
high bill. Therefore, this type of com- 
plaint merits careful scrutiny by man- 
agement. 
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Complaints About Personnel 


Although complaints regarding per- 
sonnel are rather infrequent, they 
should nevertheless receive prompt and 
careful attention. The goodwill earned 
through years of efficient and courteous 
service can be destroyed instantly by 
the improper selection of employees 
who are in direct contact with the pub- 
lic, either in person or by telephone. 

In order to safeguard itself against 
complaints about personnel, it is one of 
management’s duties to study the be- 
havior patterns of employees. Then, 
when such a complaint is received, it 
should be possible to determine in ad- 
vance if it is justified or if it is only a 
means of discrediting an employee for 
personal reasons. 

Since it is impossible to monitor all 
employee contacts with the consuming 
public, management should take ad- 
vantage of such complaints to learn 
whether its employees are courteous 
and tactful. Frequent complaints re- 
garding an employee would indicate 
the necessity of a change to some other 
type of work. This is even more im- 
portant when consideration is given 
to the fact that the utility business is 
monopolistic in nature. Hence, every- 
thing possible should be done to make 
the consumers feel that they are being 
treated just as fairly as though they 
were buying a highly competitive ar- 
ticle from a merchant. Unfortunately, 
there is a tendency on the part of the 
employee to minimize a consumer’s po- 
sition because experience has shown 
that the average consumer, in making 
a complaint, is prone to exaggerate and 
distort the facts. This attitude by the 
employee may well lead to difficulties, 
because if he lacks proper understand- 
ing and sympathy for the consumer’s 
point of view, a complete investigation 
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may not be made, to the detriment of 
the consumer. Such a tendency can be 
detected by a review of completed com- 
plaint tags at regular intervals. <A 
word of caution to the employee that 
the consumer is not always wrong is 
ordinarily all that is required to rem- 
edy the situation. 


Construction and Repairs 


A type of complaint that is not en- 
tirely confined to consumers is the re- 
porting of backfill conditions on con- 
struction trenches as well as excava- 
tions for main repairs. These can be 
most annoying, as the water distribut- 
ing agency strives for the cooperation 
and goodwill of officials in the street 
department, whose patience and ability 
to understand the utility’s problem can 
become overstrained should the travel- 
ing public be needlessly inconvenienced. 
The fault may lie with either the water 
ageticy’s own forces or a contractor’s 
crew, but, regardless of who is at fault, 
it is management’s responsibility to see 
that construction projects are conducted 
in such a manner as to offer the least 
inconvenience to property owners ad- 
jacent to the construction, as well as 
to motorists. 

Combined with such complaints are 
problems of “no water,” originating 
with consumers who for various rea- 
sons might not have been notified of 
a main shutdown affecting their serv- 
ice. In scheduling construction, one 
of the first steps should be to notify 
consumers within the area affected by 
the shutdown and include a fairly ac- 
curate estimate of the duration. Field 
crews often overlook one very impor- 
tant precautionary measure—that is, 
advising the office of the contemplated 
shutdown and its probable duration. 
Lack of such notification makes for an 
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awkward situation in the office as no 
intelligent reason can be given for the 
interruption, nor can any reasonable 
assurance be offered the consumer of 
an approximate time when service will 
be resumed. 

Emergency shutdowns for major re- 
pairs can also cause a great deal of con- 
fusion if the crews making shutdowns 
neglect to notify the office. Ordinarily 
this type of complaint is difficult to 
handle in the office because few of the 
consumers involved have been able to 
observe that a repair is being made, 
and consequently they depend entirely 
on information obtained from the office 
when registering the complaint. The 
result is that vague and inadequate ex- 
planations may be made which do not 
serve to placate the consumer, who is 
justly entitled to complete informa- 
tion regarding the interruption of 
service. 


Miscellaneous Complaints 


The investigation of complaints of a 
miscellaneous nature may focus atten- 
tion on certain conditions that require 
more than routine handling by the 
operating personnel. Examples of this 
type of complaint are: [1] an objection 
by a group of consumers to landscap- 
ing or color schemes used at pumping 
stations situated in a residential area ; 
[2] reports of noise or vibration from 
consumers residing adjacent to a pump- 
house; and [3] protests concerning the 
necessity of maintaining water works 


252 LAURENCE L. CAMY 


Jour. AWWA 


structures in residential areas. Such 
complaints require special attention 
from management, as the solution of 
these problems could entail large mone- 
tary expenditures, radical changes in 
operating procedures, or both. <A 
frank discussion of the problem from 
management’s viewpoint, and coopera- 
tion to the extent of making any neces- 
sary and reasonable improvements or 
corrections, usually takes care of the 
complaint to the mutual satisfaction of 
both parties. 

No attempt has been made to offer 
solutions to the various problems 
briefly touched on in this paper, he- 
cause it is recognized that most water 
works operators have had experience 
in dealing with them. Generally speak- 
ing, many phases of the operation of a 
water works are governed by a set of 
written instructions compiled by man- 
agement and designed from knowledge 
gained through the solution of con- 
sumer complaints. Certain of these 
instructions are directed toward the 
betterment of service and if followed 
should eliminate many complaints. It 
should be stressed that the prompt ack- 
nowledgment and investigation of com- 
plaints does much to mollify a con- 
sumer’s feelings and helps materially 
in solving difficulties. 

Management should and does wel- 
come complaints so that it can profit 
from past mistakes, thus reducing fu- 
ture complaints to a minimum and im- 
proving service to the consumer. 
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Ground Water in Wyoming 


By Donald A. Warner 


A paper presented on Sept. 17, 1948, at the Rocky Mountain Section 
Meeting, Cheyenne, Wyo., by Donald A. Warner, Ground Water 


N recent years it has become obvious 

that, if Wyoming is going to con- 
tinue its physical and economic growth, 
ground water must be drawn on in- 
creasingly, and for more than just 
domestic and stock water. Accord- 
ingly, many towns and municipalities 
have turned either wholly or in part to 
the use of underground water. At 
present roughly 75 per cent of the mu- 
nicipal water supplies in the state are 
dependent in some way upon ground 
water. The city of Laramie derives its 
supply wholly from wells and springs, 
and Cheyenne obtains approximately 25 
per cent of its supply from wells. The 
largest single use of ground water in 
the state, however, is for irrigating 
ahout 13,000 acres. 


Investigations and Surveys 

Near the turn of the century several 
reconnaissance surveys were made by 
the U.S. Geological Survey and gen- 
eralized data were gathered on the oc- 
currence of ground water. It was not 
until 1923, however, that any truly 
competent work was done in the state, 
and then only on a limited scale in the 
Lodgepole Valley just east of Chey- 
enne. As a result of the increased use 
of ground water and the need for ob- 
taining more detailed information about 
its occurrence, intensive studies were 
undertaken late in 1940 at the instiga- 
tion of the State Engineer. These 


investigations were of a cooperative 
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nature, originally handled by the Wyo- 
ming State Planning and Water Con- 
servation Board and the U.S. Geologi- 
cal Survey but now conducted by the 
State Engineer and the U.S. Geologi- 
cal Survey. 

The first work was done in the south- 
eastern corner of Wyoming in the 
area around Pine Bluffs, where ground 
water is being developed intensively 
for irrigation. This work has been 
completed and a detailed report is being 
prepared. By the middle of 1942 the 
cities of Cheyenne and Laramie were 
also cooperating in ground water in- 
vestigations with the U.S. Geological 
Survey through the Planning and Wa- 
ter Conservation Board, in the hope 
that additional water for municipal use 
could be located and developed. Rather 
comprehensive reports have been com- 
pleted by the cooperating agencies 
showing the results of these investiga- 
tions. 

During this period several small mu- 
nicipal underground water supply in- 
vestigations have also been undertaken 
throughout the state. Only recently 
such an investigation was completed at 
the town of Newcastle, in northeastern 
Wyoming near the Black Hills. These 
small investigations are undertaken at 
the request of various towns by the 
U.S. Geological Survey are 
financed either by the Wyoming State 
Geological Survey or are made a part 
of the regular program carried on 
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through the State Engineer’s Office. 
Basically the interest of the State En- 
gineer’s Office in ground water is in 
the field of irrigation. It is felt, how- 
ever, that any assistance afforded the 
municipalities in the realm of water 
supply is well within its sphere of ac- 
tivity. 

In addition to the ground water ac- 
tivities previously outlined, the federal 
government has itself been carrying 
on various investigations throughout 
the state under a part of the program 
of the U.S. Bureau of Reclamation for 
the entire Rocky Mountain area. 

It is hoped that eventually under- 
ground water studies will be made over 
the entire state and that knowledge of 
its total ground water resources will be 
available. 


Ground Water Law 


It is apparent that the logical corol- 
lary to the investigation of the state’s 
ground water supplies is the problem 
of regulating and conserving this im- 
portant natural resource so that it does 
not become depleted and result in 
costly litigation, serious quarrels and a 
disastrous lowering of the water table, 
as has happened in some neighboring 
states. With these views in mind the 
State Engineer presented to the Wyo- 
ming legislature in 1941 a comprehen- 
sive code designed to control and con- 
serve the ground water resources of the 
state. Because it was found to be im- 
possible to get this bill introduced in the 
legislature, the proposed code was 
drastically cut down and a revised bill 
finally was introduced in the House. 
Its main provisions are given below: 

1. All underground waters not de- 
veloped or used for beneficial purposes 
at the time of the enactment of the code 
were declared state property and were 
to be subject to appropriation. 
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2. The beneficial use of underground 
water, if exercised during at least one 
of the last five years preceding the date 
of the act and not heretofore aban- 
doned, was declared a vested right. 

3. Reasonable economic _ beneficial 
use was to be the basis, the measure and 
the limit of the right to use underground 
water at all times. 

4. The use of water for stock and 
domestic purposes on an_ individual 
farm, and for lawns and gardens where 
the area to be irrigated did not ex- 
ceed } acre, did not require the filing of 
a claim. 

5. In order that all parties might be 
protected in their lawful rights, every 
person claiming any interest in any 
means of securing underground water 
was to file a statement of claim with 
the State Engineer. 

6. Rights to the beneficial use of un- 
derground water were to be obtained 
through the same procedure as surface 
water rights, and no rights were to be 
issued where the development had 
passed beyond the safe yield of the 
aquifer. 

7. The State Engineer was directed 
to determine the capacities of the vari- 
ous aquifers throughout the state. 

Although the bill as introduced was 
inadequate, it at least covered the main 
problems encountered in ground water 
legislation. After failing to pass in 
1941 and 1943, a modified version of 
the bill was finally enacted in 1945. 
It contained the sections on vested 
rights and on beneficial use as the basis 
of the right, as well as the exemptions 
originally requested, which have pre- 
viously been outlined. The major 
change in the bill was that the ground 
waters in the state were declared a 
matter of public interest rather than 
state property. The law was expanded 
by the 1947 legislature to include the 
setting up of regulatory machinery and 
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means were provided for getting all 
the pertinent data on the claimed use of 
ground water recorded in the State En- 
gineer’s Office. The 1949 legislature 
will be asked to extend the time for 
filing statements of claim to ground wa- 
ter use from December 31, 1947, to 
December 31, 1950. Even as the law 
now stands it is deficient in some re- 
spects, and it will have to be expanded 
and clarified before it will be possible 
to protect the rights of the users ade- 
quately and to conserve the ground 
water resources of the state for the bene- 
fit of the state as a whole. The ulti- 
mate aim is to have enough data avail- 
able to deal with the problem of ground 
water regulation and conservation in a 
manner as comprehensive as that em- 
ploved for the surface waters of the 
state. 


Development of Resources 


The future development of the 
ground water resources of Wyoming is 
very promising. In the past the main 
use of ground water has been for ir- 
rigation. During the preceding decade 
the consumption of ground water for 
this use has more than tripled, and each 
year an increasing amount of new land 
is brought under ground water irriga- 
tion. In addition, many surface water 
irrigators are turning to ground water 
for supplemental use, particularly in 
those areas where sufficient surface wa- 
ter is not available throughout the ir- 
rigation season. Although the main 
ground water irrigation area, which is 
in the southeastern corner of the state, 
is highly developed at the present time, 
it can stand further development with- 
out depleting the aquifer. The other 
large ground water irrigation area in 
Wyoming is in the North Platte Valley 
in Goshen County, where the ground 
water is used primarily as a supple- 
mental supply. It is felt, however, 
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that much additional subsurface water 
can be made available for bringing new 
lands under irrigation in this area, as 
well as in many others throughout the 
state where the geologic and hydro- 
logic conditions appear favorable. 
Specifically, the Sweetwater country 
west of Casper and the Powder River 
Basin in the northeastern portion of 
the state and the Star Valley area in 
the extreme western part of the state 
are potential ground water irrigation 
areas. The principal difficulty in de- 
veloping ground water for irrigation in 
Wyoming is that much of the state is 
covered with relatively impermeable 
Tertiary sediments. Generally speak- 
ing, prospecting is thereby limited to 
those areas adjacent to rivers, where it 
may be possible to tap large sand and 
gravel aquifers. 

It is becoming increasingly apparent 
that if Wyoming is to continue its pop- 
ulation growth many of the towns must 
turn more and more to underground 
water for their municipal supply. As 
has been stated previously, about 75 
per cent develop their water from sub- 
surface sources ranging all the way 
from infiltration galleries to very deep 
wells. A few of the larger cities de- 
veloping underground water are Cas- 
per, Cheyenne, Gillette, Laramie, Raw- 
lins and Wheatland. Casper and Chey- 
enne depend only in part on ground 
water, but the other four rely entirely 
upon such water, either from wells or 
from natural springs. 

In Wyoming, ground water usually 
provides a better municipal supply than 
surface water. Ground water is rela- 
tively constant in its chemical character 
and, though it may often be termed hard, 
the only treatment usually deemed nec- 
essary is chlorination. For this reason, 
municipal water works find the use of 
ground water economical. It is not 
intended, of course, to give the impres- 
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sion that ground water is the complete 
answer to the problem of the expan- 
sion of the various towns and cities in 
Wyoming. 

The conditions necessary for an ade- 
quate ground water supply are deter- 
mined by both geologic and hydrologic 
factors. The primary geologic require- 
ment is the presence of a permeable 
aquifer, which may be a sandstone, lime- 
stone or gravel bed. Shales and clays 
generally have too low a permeability to 
produce water in large quantities. The 
hydrological consideration involved is 
the necessity for recharging the aquifer. 
It is an indisputable fact that for each 
gallon of water withdrawn from an 
aquifer another gallon must be returned 
or eventually the aquifer will become 
depleted. The sources of recharge are 
principally rainfall penetration or seep- 
age from surface streams into the 
aquifer. As a crude generalization, it 
may be stated that if these two condi- 
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tions can be met it is then simply an 
engineering problem to get the water to 
the surface. 

But the Tertiary clays and shales with 
intercalated sandstone beds widely pres- 
ent in Wyoming are normally poor 
aquifers. Therefore, in order to de- 
velop a ground water source it is nec- 
essary to look deeper into the earth for 
the water. To do this in the most eco- 
nomical way it is advisable to call upon 
trained ground water technicians who 
can at least point out all the possibilities 
and often prevent much useless drill- 
ing. Within the past two years Glendo, 
Ranchester, Kaycee and Newcastle 
have called upon the U.S. Geological 
Survey for this service, and other 
towns are expected to follow suit. 

Although the future for ground wa- 
ter in Wyoming appears very promis- 
ing, a long road must still be traveled 
before this resource will be developed 
to its greatest potential. 


conditions are met: 
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Transportation Tax Exemption 


The Revenue Act of 1943, effective June 1, 1944, continues in effect the 
exemption from payment of the transportation tax by states or their political 
subdivisions. This means that water department employees may purchase 
tickets for any form of public transportation (where the tax applies; ie., train, 
airplane, bus) without paying the 15 per cent federal tax, if the following 


1. The travel must be recognized as official by the water department or city 


2. The official nature of the travel is, or will later be, evidenced by the pay- 
ment (or reimbursement) of the amount paid for transportation. 

3. The purchaser of the ticket or tickets presents to the agent of the common 
carrier a properly executed copy of Treasury Department form 731. 


Copies of form 731 are obtainable from the various offices of the U.S. 
Internal Revenue Department. The completed form must be presented to the 
agent of the carrier when the ticket is purchased. 

More complete information may be found in the JouRNAL for September 
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Report of the Audit of Association Funds 
For the Year Ending December 31, 1948 


To the Members of the American Water Works Association: 


The By-Laws require that the Secretary shall have an annual audit made 
of the books of the Association. 


The records for 1948 have been examined by the staff of Louis D. Blum 
& Co. The complete record of that examination follows. 


Reference may be made to past audits which appeared in the JouRNAL as 
follows: pp. 520-25, March 1938; pp. 570-74, March 1939; pp. 516-20, March 
1940; pp. 774-78, April 1941; pp. 426-30, March 1942; pp. 338-42, March 
1943; pp. 359-63, March 1944; pp. 317-21, March 1945; pp. 386-90, March 
1946; pp. 273-78, March 1947; and pp. 345-50, March 1948. 


Respectfully submitted, 


Harry E. JorpAN 
Secretary 


January 27, 1949 


To THE AMERICAN WATER WorkKS ASSOCIATION : 


We have examined the balance sheet of the American Water Works Association 
as of December 31, 1948, and the related statements of income and surplus for the year 
then ended. Our examination was made in accordance with generally accepted audit- 
ing standards, and accordingly included such tests of the accounting records and such 
other auditing procedures as we considered necessary in the circumstances. 


In our opinion, the accompanying balance sheet and statements of income and 
surplus present fairly the position of the American Water Works Association at 
December 31, 1948, and the results of its operations for the year then ended, in con- 
formity with generally accepted accounting principles applied on a basis consistent 
with that of the preceding year. 


( Signed ) 


Louis D. Btum & Co. 
Certified Public Accountants 
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EXHIBIT A—BALANCE SHEET 
DECEMBER 31, 1948 


Assets 
Cash in Banks and on Hand. ..  $24,904.53* 


Accounts Receivable: 


Membership Dues......... 513.50 
Accrued Interest on Bonds. . 484.22 


Inventories: 


Pauper stick... . 17,242.63 
Cumulative Index (256 copies).......... , 307.20 
Manual of Water Works Accounting (13 copies). 18.85 
Quest for Pure Water—Baker...................... 2,024.00 
Sundry specifications, including advance charges relating, to 
3,003.15 
Back issues—Journals, Vol. 1-40, inclusive (31 039 copies), —t 


Back issues—Proceedings, 1881-1913, inclusive (263 copies). : —t 13,433.63 


Office Equipment (less depreciation). 4,841.94 


Investments at Cost (Schedule 1)*. . . 114,396.36 
Deferred Convention Expense... ... 399.55 


ToTtat ASSETs. 


$1068, 97 12 2 


Liabilities and Surplus 


Membership Dues—Advance Payments. . 11,735.47 
Deferred Income: 

Subscriptions to Journal........ oe 5 .. $2,396.70 


Reserve for Award Fund (McCord). . ; 53.02 


ToTtaL LIABILITIES AND SURPLUS. $165,975.12 


* Effective December 31, 1948, the Association adopted a pension system. It is proposed to set aside, out of 
working assets, a fund of $50,000, the major portion of which will consist of securities carried as investments in the 
foregoing balance sheet. Any difference between $50,000 and the value of the securities transferred to the fund 
will be made up by a transfer of cash. 

Back issues of Journals and Proceedings are inventoried but no money values are assigned to them for 
balance sheet purposes inasmuch as the entire costs were charged off during the year of publication. 


* 
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* These securities are payable in United States funds. 


t Vield, if held to maturity. 
§ Current redemption values pursuant to the terms of the bonds 
|, Not redeemable until June 1, 1949. 


Operating Income: 


Annual dues....... 
Advertising........... 
Subscriptions to Journal. . . 

Convention registration fees. . . 


John M. Goodell prize............ 
Miscellaneous interest income... . . 


ToraL OPERATING INCOME (carried forward). . 


Quoted Market 
% Dec. 31, 1948 
Foreign Securities (see notes): 
Province of British Columbia............. 44 1,000.00 1,000.00 | $ 1,045.00* 
Proviece of | 4 1,000.00 732.50 1,115.00* 
Canadian Victory Bonds. ................ 6,000.00 5,647.75 6,210.00t 
Canadian Victory Bonds... 3 2,000.00 2,000.00 | 2,070.00t 
Hydro Electric Power Commission of Ontario, 2} 5,000.00 5,075.00 | 4,712.50 
United States Securities: 
City of Los Angeles. . . 34 2,000.00 2,241.11 2,312.50 
U.S. Savings Bonds: 
Series D......... 2.9t | 10,000.00 7,500.00 9,800.00§ 
Series D.... 2.9t | 10,000.00 7,500.00 9,400.00§ 
Series G..... 23 10,000.00 10,000.00 9,610.00§ 
.. .| 24 2,000.00 2,000.00 1,910.00§ 
Series G. . 5,000.00 5,000.00 4,760.00§ 
Series G .| 24 10,000.00 10,000.00 | 9,470.00§ 
Series G 28 2,000.00 2,000.00 1,894.00§ 
Series G. . 10,000.00 10,000.00 9,480.00§ 
Series G .| 24 3,000.00 3,000.00 2,853.00§ 
Series G... .| 24 2,000.00 2,600.00 1,924.00§ 
Series G | 23 20,000.00 20,000.00 19,240.00§ 
Series G 5,000.00 5,000.00 4,845.00§ 
Series G | 2k 2,000.00 | 2,000.00} —1,938.00§ 
Excess of redemption value of United States 
Savings Bonds, Series D, over issue price) | 4,200.00 
| | $114,396.36 | $112,089.00 


+ The quoted market values of these securities are shown in Canadian funds. 
into U.S. currency, such values would be decreased by approximately $975.00. 


EXHIBIT B—StTATEMENT OF INCOME AND EXPENSES 


Fork THE YEAR ENDED DECEMBER 31, 1948 


.. $72,125.75 


If these funds were converted 


58,731.78 
5,096.26 
9,644.00 
4,144.70 
7,500.00 
3,534.53 

75.00 


$160,888.86 


| 
Convention—other events................... 
Water and Sewage Works Manufacturers’ Assn... ... . . : 
P 36.84 


TOTAL OPERATING INCOME (brought forward). 


Publication Income: 


Manual of Water Works Accounting. .......... . $ 214.60 
35:25 
Membership Certificates. . 59.60 
Proceedings and Journals............ 1,499.58 
Quest for Pure Water—Baker........... et 2,012.00 
Water Works Retirement... ... 384.00 
Sunary 1,991.80 
Standard Methods of Water Analysis.......... 340.00 
One-half of profit from sales of Standard Methods of 


Water Analysis........ ... 4,841.50 


INCOME (carried forward)................ : 


Operating Expenses: 
Directors’ and Executive Committee Meetings: 


Stenographic expense......... 337.58 
Executive Committee meetings... .... 298.68 $ 6,355.92 


Administrative Expenses: 


Office supplies and services........... Ski . 8,394.81 
Membership promotion.......... 966.66 

Pension and retirement fund.......... ..... 3,652.58 
| Legal and accounting expenses............. 3,250.04 


Division and Section Expenses: 


Section—membership allotment... . . 
Section—official travel ..... 
Section—general expense. . . 


Journal: 


Printing... .. ... 26,461.22 
6,610.98 
Abstractors........ 216.44 45,760.18 


Convention: 
Entertainment...... 6,946.13 


Management Committee... ... 38.76 10,578.08 


Membership Dues in Other Associations.......... ee ee 990.50 
John M. Goodell Prize.............. 75.00 
Depreciation of Office Equipment. . rire 831.21 
Miscellaneous Expenses........ 299.44 


$153,159.19 


ToraL OPERATING EXPENSEs (carried forward)........... 


17,825.48 
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Gains: 


Tora. INcoME (brought forward).....................- 
ToraL OPERATING EXPENSES (brought forward).......... 


Cost of Publications Sold: 


Manual of Water Works Accounting.............. $ 112.43 
37.72 
Proceedings and Journals. 57.01 
Quest for Pure Water—Baker............... ae 2,668.43 
Standard Methods of Water Analysis.............. 378.64 


Net Income for the Year (Transferred to Exhibit C)...................000005 $ 


Net income for the year, per Exhibit B....................... 


Balance, December 31, 1948, per Exhibit A................. 


Membership Statement—1948 


Total members, Jan. 1, 1948....) 5629 628 287 | 29 
Change in membership grade. . .| 2 | 2 


5631 | 628 | 287 31 


New in 1948............ 
Reinstated in 1948.... 


718 | 317 
Losses: | | 
Resignations and deaths...... 172 | 16 | 14 | 2 
Dropped for nonpayment.... . 301 31 | 6 | 


Total members, Dec. 31, 1948...) 5941 | 671 297 29 
Total members, Jan. 1, 1948....| 5629 | 628 287 29 


Net te 1966... 312 | 43 10 | 
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8,709.35 


| 20 
| -3 


EXHIBIT C—-Surptus For THE YEAR ENDED DECEMBER 31, 1948 


Junior } Affiliate 


= 


Total 

63 6656 
1 

62 | 6656 

6 | 847 


58 | 7030 
63 6656 


$176,184.31 


166,538.12 
9,646. 


$141,820.11 
9,646.19 


$151,466.30 


261 


9 


81 


374 


$153,159.19 
4,669.58 
| } 
36 | 68 7584 
| | | 2 
| | 3 | 207 | 
2 | 7 | 347 
| 
20 | 
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Section Memberstip 


1959-1988 Dec. 31, 1948 


Comparative Statement—Gains and Losses—20- Year Period 


Sus for | Total Me 

ver | sew | | | can or | 
| 

1929 314 25 118 130 +91 | 2547 
1930 | ~~ 501 39 122 134 +285 | 2831 
1931 203 22 123 216 | —-114 | 2717 
1932. 117 22 169 297 —327 | 2390 
1933 168 36 159 | 234 —109 | 2221 
1934 271 66 86 122 | = +4129 2350 
1935 | 565 42 85 190 | +332 | 2682 
1936 311 53 104 | 218 | +42 | 2724 
193755 8 | 122 | 139 | +4340 | 3064 
1938 | 520 59 144 140 +295 | 3359 
1939 | 578 64 112 179 | +351 | 3710 
1940 514 58 113 | 212 +247 | 3957 
1941 480 92 116 236 +220 | 4177 
1942 570 39 132 233 +264 | 4441 
1943 769 88 130 198 | +529 | 4970 
1944 734 92 140 171 +515 | 5485 
1945 543 56 111 235 +253 | 5738 
1946 816 79 168 324 +403 =| ~~ 6141 
1947 933 74 143 349 | +515 | 6656 


1948 847 81 207 347 +374 7030 


] 8 8 
1948 : 
| 
if 
= 
| 
| 2 3 & 2 
| 
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A.W.W.A. Pension System 


This pension system for the staff employees of the Association, de- 
veloped by a special committee of the Board of Directors, was ap- 
proved by a Board letter ballot on Dec. 30, 1948, and confirmed by 


Board action on Jan. 16, 1949. 


HIS Declaration made as of the 

thirty-first day of December, 1948, 
by The American Water Works As- 
sociation, Inc., with business offices 
currently located at 500 Fifth Avenue, 
New York City, New York, herein- 
after referred to as the “Employer,” 
WITNESSETH : 

Wuereas, the Employer is a Cor- 
poration organized under the laws of 
the State of Illinois, for nonpecuniary 
profit with its object “the advancement 
of knowledge of the design, construc- 
tion, operation and management of wa- 
ter works,” and with its membership 
consisting of “persons interested in 
such matters”; and, 

Wuereas, the Employer has deter- 
mined it to be in the interest of the 
Employer and of its Employees that 
a Pension System for such Employees 
be established, 

Now, THEREFORE, the Employer 
does, by this instrument, create and 
establish a Pension System for its Em- 
ployees, to be known and designated 
as the “American Water Works As- 
sociation Pension System,” which shall 
be maintained and administered as 
follows: 


Article I—Definitions 


The following words and phrases, 
unless the context indicates otherwise, 
shall have the following respective 
meanings : 

1. Employee: A person on the regu- 
lar payroll of the Employer on or after 
the Effective Date, who receives a 


salary from the Employer for personal 
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services, and whose duties require sub- 
stantially full-time employment. 

2. Participating Employee: An Em- 
ployee included in the Pension System 
as provided in Article II. 

3. Retired Employee: A Participat- 
ing Employee who has retired on the 
pension allowance under the Pension 
System. 

4. Accredited Service: The number 
of years before attainment of Normal 
Retirement Age during which any Em- 
ployee was a Participating Emplovee, 
less the number of years, if any, for 
which a prior settlement was made un- 
der the terms of Article I], Paragraphs 
4 and 5, and plus the number of vears 
of Prior Service credited under the 
terms of Article II, Paragraph 3. 

“Prior Service” shall mean the last 
continuous period of employment as an 
Employee immediately preceding the 
Effective Date of the Pension System. 
“Future Service” shall mean service 
rendered subsequent to the Effective 
Date of the Pension System by an Em- 
ployee while he is a Participating Em- 
ployee. 

In computing the years of service for 
the purpose of determining benefits: 

(a) A fractional part of a vear 
comprising less than six months shall 
be ignored and a fractional part of a 
year comprising six months or more 
shall be considered a full year and the 
salary for such major fraction shall be 
extended to an annual basis to deter- 
mine benefits applicable ; 

(b) A leave of absence for military 
service, including such additional pe- 
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riod after discharge as is consistent 
with national policy, or a leave of ab- 
sence for other sufficient reasons, if 
granted by the Employer, shall not be 
considered to break continuity of em- 
ployment and the period of such leave 
shall be included in the total years of 
Accredited Service if: (1) in the case 
of “Prior Service,” the employee re- 
turned to the employment of the Em- 
ployer on or prior to the expiration of 
such period; and (2) in the case of 
“Future Service,” the Employee re- 
turns to the employment of the Em- 
ployer on or prior to the expiration of 
such period and immediately resumes 
his status as a Participating Employee. 

5. Salary: The annual amount of 
compensation paid to an Employee, be- 
fore deductions, for personal services ; 
and in the case of a leave of absence, the 
rate of salary in effect during the last 
calendar month preceding such leave 
shall be assumed to continue at the 
same rate for purposes of computing 
benefits. 

6. Pension: A_ series of uniform 
monthly payments, each equal to one- 
twelfth of the annual pension, payable 
to the Retired Employee, the first pay- 
ment to be made on the date of retire- 
ment, being in advance for such month, 
and the last payment to be made on the 
first of the month in which the death 
of the Retired Employee occurs. 

7. Actuarial Equivalent: A benefit 
of equivalent value when computed at 
regular interest and mortality on the 
basis of the tables last adopted by the 
Administrative Committee. 

8. Normal Retirement Age: The 
first of the calendar month following at- 
tainment of age 65 if a male and age 60 
if a female while in the employ of the 
Employer. 

9. The masculine pronoun whenever 
used shall include the feminine pro- 


noun. 
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10. Effective Date of the Pension 
System: December 31, 1948. 

11. Anniversary Date of the Pen- 
sion System: The thirty-first day of 
December of any year following the 
Effective Date of the Pension System. 


Article II—Participation in the Pen- 
sion System 

1. Any Employee on the Effective 
Date of the Pension System, and there- 
after any Employee on the first An- 
niversary Date of the Pension System 
following his employment, shall be elig- 
ible to become a Participating Em- 
ployee in the Pension System. 

2. Once established, the eligibility 
of any Employee to become a Partici- 
pating Employee shall be automatically 
renewed on each subsequent Anniver- 
sary Date of the Pension System 
throughout the remainder of any con- 
tinuous period of regular employment. 

3. To qualify for credit for Prior 
Service, any Employee on the Ef- 
fective Date of the Pension System 
must within fifteen days thereafter ap- 
ply for enrollment as a Participating 
Employee, as more fully set forth in 
Paragraph 7 of this Article II, and no 
credit for Prior Service will be granted 
if an Employee eligible upon the Effec- 
tive Date of the Pension System does 
not then become a Participating Em- 
ployee nor shall any credit be given 
for the years of service between the 
Effective Date of the Pension System 
and the date of enrollment for an Em- 
ployee who defers becoming a Partici- 
pating Employee. 

4. A Participating Employee may 
terminate his participation in the Pen- 
sion System upon any Anniversary 
Date of the Pension System by giving 
written notice of his desire to do so 
at least 30 days in advance. Upon such 
termination of participation, the Em- 
ployee will have the right to request 


| 
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that his pension account be settled 
upon the same basis as if he were ter- 
minating his service (Article VI), or 
he may leave his pension account in 
trust with the Employer with interest 
at 2 per cent, to be settled upon his 
retirement or termination of service. 

5. An Employee who has terminated 
his participation in the Pension System 
and obtained settlement of his pension 
account may later again become a Par- 
ticipating Employee upon the same 
basis as any Employee who had never 
been a Participating Emplovee. 

6. An Employee who has terminated 
his participation in the Pension System 
and left his pension account in trust with 
the Employer may later again become 
a Participating Employee, receiving 
full credit for this previous participa- 
tion but no credit for the period during 
which his participation lapsed. 

7. Every eligible Employee who 
wishes to become a Participating Em- 
ployee shall before becoming a Par- 
ticipating Employee sign, within fifteen 
days after he becomes eligible, an ap- 
plication to become such a participant, 
in which he shall set forth his true age. 
with such documentary proof as mav 
be required by the Employer, and in 
which he shall agree to the terms of the 
Pension System, including Emplovee 
contributions thereto. 


Article II1I—Contributions 


1. Employee Contributions: The 
Employer shall deduct 3 per cent of the 
salary of each Participating Employee 
from and after the date when such Em- 
ployee became a_ Participating Em- 
plovee, and such deductions shall 
constitute the contributions of the 
Employee. 

2. Employer Contributions: The 
Employer shall within 90 days after 
the Effective Date of the Pension Sys- 
tem transfer to the Administrative 
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Committee $50,000 to partially fund the 
Prior Service cost. 

In addition, the Employer, subject 
to the provisions of Article IX, Para- 
graph 6, shall make such contributions 
as are required, in addition to the con- 
tributions of the Employees, to meet 
the costs of maintaining the Pension 
System. The annual contributions of 
the Employer are to be equal to the nor- 
mal cost for the year required to pro- 
vide benefits not provided for by Em- 
ployee contributions, plus the annual 
amount necessary to amortize the un- 
funded Prior Service cost over the ten 
years following the Effective Date of 
the Pension System, and plus the an- 
nual amount required to pay the costs 
of administering the Pension System. 


Article IV—Retirement 


A Participating Employee shall be 
retired and entitled to a Pension upon 
the happening of any one of the fol- 
lowing : 


1. Attainment of Normal Retirement 
Age. 

2. Termination of employment by the 
Employer for total and permanent dis- 
ability. 

3. Termination of employment. by 
agreement between the Emplover and 
the Employee after 25 or more years 
of service. 

4. A Participating Emplovee, by mu- 
tual agreement between the Employer 
and such Employee, may be continued 
in service by the Employer after at- 
tainment of Normal Retirement Age 
for a period not to exceed five years 
thereafter, but only the period of serv- 
ice up to Normal Retirement Age shall 
be used in computing benefits, and the 
pension payments shall be deferred un- 
til actual retirement. The Employee's 
contributions shall cease at Normal Re- 
tirement Age. 


Len 
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Provided, however, that any Em- 
ployee who on the Effective Date is 
eligible to become a Participating Em- 
ployee and is then over the age of 60 
years may be continued in the employ 
of the Employer beyond this five-year 
additional period. 


Article V—Pension 

1. A Participating Employee upon 
retirement at Normal Retirement Age 
shall be entitled to an annual pension 
for life equal to 1} per cent of his salary 
earned during the period or periods 
during which he was a Participating 
Employee, plus 1} per cent of his sal- 
ary as of the Effective Date of the Pen- 
sion System multiplied by the number 
of years of Prior Service, if he quali- 
fied for such Prior Service credit under 
the terms of Article I], Paragraph 3. 

2. A Participating Employee who 
retires under the provisions of Article 
IV, Paragraph 2 or 3, prior to attain- 
ing Normal Retirement Age shall be 
entitled to an annual pension for life, 
computed as in Paragraph 1 of this 
Article V, to begin at the Normal Re- 
tirement Age; or such Participating 
Employee may elect to receive at any 
time following his retirement, but prior 
to attaining Normal Retirement Age, 
the actuarial equivalent of such annual 
pension for life if received beginning at 
Normal Retirement Age. 

If any Participating Employee re- 
tires due to disability, and he thereafter 
in the opinion of the Administrative 
Committee ceases to be totally and per- 
manently disabled, his pension shall 
cease, and, if he returns to the employ 
of the Employer, any service credits 
accrued prior to his retirement shall he 
restored to him. 

3. A Participating Employee who 
retired under the provisions of Article 
IV, Paragraph 4, after attaining Nor- 
mal Retirement Age, shall be entitled 


266 AMERICAN WATER WORKS ASSOCIATION 


Jour. AWWA 


to the actuarial equivalent of his annual 
pension for life, computed as in Para- 
graph 1 of this Article V, to begin on 
the date of his actual late retirement. 

4. Any pension of less than $10.00 
per month may be paid in a single lump- 
sum actuarial equivalent. 


Article VI—Separation Benefits 


1. Any Participating Employee, upon 
termination of employment, whether 
voluntary or involuntary, prior to re- 
tirement, with less than fifteen years 
of service, shall be entitled to a refund 
of his contributions plus interest 
thereon at 2 per cent per annum com- 
pounded annually to the date of termi- 
nation of employment. 

2. Any Participating Employee, 
upon termination of employment prior 
to retirement, with fifteen years or 
more of service, shall be entitled, as a 
separation benefit, to a choice between: 

(a) A refund of his contributions 
plus interest at 2 per cent per annum 
compounded annually, or 

(b) A paid-up annuity contract pro- 
viding a straight life annuity after 
Normal Retirement Age and a refund 
of the cash value or purchase price, 
whichever is greater, on the death of 
such emplovee, or on the surrender of 
the contract, prior to the Normal Re- 
tirement Age of such employee, which 
annuity contract shall be purchased 
from an insurance company legally 
qualified in the State of New York, 
with a sum equal to the contributions 
of such Employee with interest plus 
that part of the Employer’s contribu- 
tions made for the benefit of such Em- 
ployee which is vested. No part of 
the Employer's contributions shall be 
vested until such Employee has com- 
pleted fifteen years of service. Upon 
the completion of fifteen years of serv- 
ice, a sum equal to 20 per cent of the 
contributions made by the Employer 
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theretofore shall be vested, and there- 
after until attainment of Normal Re- 
tirement Age the percentage of vesting 
shall increase annually pro rata so as to 
reach 100 per cent at Normal Retire- 
ment Age. The amount of the Em- 
ployer’s contribution at any time shall 
be computed, for the purpose of this 
paragraph, as the amount which, with 
such Employee’s contributions plus in- 
terest, would purchase a straight life 
annuity without refund for the amount 
of pension benefits then accrued to the 
credit of such Employee, beginning at 
Normal Retirement Age. Any balance 
of the contributions of the Employer 
that may have been made on account 
of such Employee shall revert to the 
Pension System. 

The Emplover shall hold such an- 
nuity policy until such Employee would 
have attained Normal Retirement Age, 
at which time it shall be delivered to 
him, except that such Employee may 
at any time elect to have such policy 
cancelled and take the benefits provided 
in Subparagraph (a) of this Paragraph 
2, with interest computed to such date. 
Any proceeds of such annuity surren- 
dered, in excess of the amount paid 
such Employee, shall revert to the Pen- 
sion System. 


Article VII—Guaranteed Refund of 
Employee Contributions Upon 
Death 


Upon the death of a Participating 
Employee or a former Participating 
Employee for whom a pension account 
is held in trust by the Employer, or 
upon the death of a Retired Employee 
prior to his receipt of pension payments 
equal to the sum of all his Employee 
contributions with interest at 2 per cent 
per annum compounded annually to 
the date of retirement, the balance of 
his contributions plus interest to the 
date of retirement or death, whichever 
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is earlier, shall be refunded. Such pay- 
ment shall be made from the Pension 
System. Payment shall be made in a 
single sum as soon as is practicable 
after the filing of a claim with the Em- 
ployer by the beneficiary or benefici- 
aries named to receive such refund in 
the last written instruction filed with 
the Employer by such Employee. If 
no beneficiary is so named, such re- 
fund shall be paid to the surviving 
spouse of such Employee, and if none 
to the estate of such Emplovee. 


Article VIII—Death Benefit 


Upon the death of a Participating 
Emplovee or a former Participating 
Employee for whom a pension account 
is held in trust by the Employer, or 
upon the death of a Retired Employee, 
a death benefit shall be pavable. Such 
death benefit shall be computed on the 
basis of providing a sum of $50 for each 
year of Accredited Service under the 
Pension System, but shall in no case 
exceed $1,000. When and if an Em- 
ployee becomes a Retired Employee 
before attaining Normal Retirement 
Age, the maximum amount of this 
death benefit shall automatically be re- 
duced to $750; and when a Participat- 
ing Employee, a former Participating 
Employee for whom a pension account 
is held in trust by the Employer, or a 
Retired Employee attains Normal Re- 
tirement Age, the maximum amount 
of this death benefit shall automatically 
be reduced to $500. 


Article [X—Administration of Pen- 
sion System 


1. The general administration of the 
Pension System and the responsibility 
for carrying out the provisions thereof 
shall be placed in an Administrative 
Committee, the members of which shall 
be appointed from time to time by the 
Board of Directors of the Employer to 
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serve at the pleasure of such Board of 
Directors. 

2. The Board of Directors may ap- 
point either its Finance Committee or 
the Executive Committee as such Ad- 
ministrative Committee, if it so de- 
sires. 

3. The members of the Administra- 
tive Committee shall elect a Chairman 
and a Secretary who may be, but need 
not be, one of the members of the Ad- 
ministrative Committee, and may em- 
ploy counsel and such medical, ac- 
counting and actuarial services as they 
deem necessary in carrying out the 
provisions of the Pension System and 
may pay for such services from the 
Pension System if they are not paid by 
the Employer. 

4. The Administrative Committee 
from time to time shall establish rules 
for the administration of the Pension 
System and may correct any defect or 
supply any omission or reconcile any 
inconsistency in such manner and to 
such extent as it shall deem expedient. 

5. The Administrative Committee 
shall adopt from time to time service 
and mortality tables for use in all ac- 
tuarial calculations required in’ con- 
nection with the Pension System, and 
it may accept the recommendations of 
its actuary concerning such tables and 
rates. Until changed by the Adminis- 
trative Committee, 2 per cent com- 
pounded annually shall be the rate of 
interest used as the basis for all ac- 
tuarial calculations. 

6. It is the intention of the Em- 
plover to make contributions to the 
Pension System regularly each year 
but the Employer shall be under no 
legal obligation to continue to make 
such contributions. All contributions 
made to the Pension System together 
with the investments thereof and_ all 
income therefrom shall be held by 
the Administrative Committee, as from 
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time to time constituted; such funds 
shall be invested only in investments 
which are legal for trust funds in the 
State of New York; such funds shall 
be used for the exclusive benefit of the 
Pension System, and all contributions 
of the Employer which are made to 
the Pension System shall be irrevoc- 
ably made, subject only to the provision 
that if a surplus at any time exists due 
to erroneous actuarial calculations, such 
surplus may be returned to the general 
funds of the Association after all li- 
ability to Participating Employees and 
their beneficiaries has been satisfied. 

7. This Pension System shall in no 
way be construed as a contract of em- 
ployment between the Employer and 
any Employee, or as creating a right 
in any Employee to be continued in the 
employment of the Employer, or as a 
limitation on the right of the Emplover 
to discharge any Employee with or 
without cause. 

8. The Administrative Committee 
shall have the choice, at any time that 
pension payments are due and payable 
to a Retired Employee, to purchase, 
out of the funds of the Pension System, 
from an insurance company legally 
qualified in the State of New York, a 
straight life annuity without refund 
which will pay to such Employee his 
pension benefits, instead of paying such 
pension from the Pension System. 

9, The Administrative Committee 
shall keep appropriate books and_ rec- 
ords for the Pension System, including 
minutes of its meetings and contribu- 
tion accounts. 


Article X—Liability of Employer 


In the administration of the Pension 
System, neither the Emplover nor its 
Board of Directors nor the Adminis- 
trative Committee shall be liable for 
any act or failure to act not amounting 
to breach of good faith. 
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Article XI—Amendment 


The Employer may amend this dec- 
laration from time to time and in all 
respects, provided only that no such 
amendment shall permit any part of 
the assets of the Pension System to be 
used for or diverted to any other pur- 
pose than the exclusive benefit of the 
Pension System, except as set forth in 
Paragraph 6 of Article IX concerning 
a surplus. 


Article XII—Termination 

The Employer reserves the right to 
terminate the Pension System at any 
time. Upon such termination the as- 
sets are to be liquidated by distributing 
to each Retired Employee receiving a 
pension direct from the Pension Sys- 
tem, and to each Participating Em- 
ployee, an amount equal to such Em- 
ployee’s contributions with interest at 
2 per cent per annum compounded an- 
nually to the date of termination, less 
any pension payments made to such 
Employee plus such additional amount 
divided proportionately among such 
Employees as can be provided by the 
remaining assets to make the total pay- 
able to each Retired Employee the re- 
serve set up for such Employee’s pen- 
sion, and to make the total payable to 
each Participating Employee the actu- 
arial equivalent of the pension payable 
upon attainment of Normal Retirement 
Age, based on earnings and service 
to the date of termination. 

In the event an annuity was pur- 
chased for a Retired Employee pursu- 
ant to Paragraph 8 of Article IX, such 
Employee upon termination shall be 
entitled to receive such paid-up an- 
nuity. 

Article XIII—State or Federal 

Benefits 


Nothing in this Pension System shall 
prevent any Participating Employee 
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from receiving benefits from any so- 
cial security, pension, annuity or re- 
tirement system heretofore or here- 
after adopted by any state or the fed- 
eral government, but in the event such 
Employee becomes covered by any 
such system, the pension benefits pro- 
vided for him thereafter under this 
Pension System shall be reduced by the 
amount of the primary benefits pro- 
vided for him, exclusive of widow and 
dependent benefits under any such 
system, or by the amount actuarially 
equivalent to such benefit. The amount 
of a Participating Employee's contri- 
bution to this Pension System shall be 
reduced by the amount of his contri- 
bution to such state or federal svs- 
tem. 

The Employer may, but shall not be 
required to, take such action as in the 
exercise of its sole discretion it may de- 
termine necessary to secure the bene- 
fits of any such state or federal system 
for its Participating Employees or their 
dependents. 


Article XIV—Miscellaneous Provi- 
sions 


1. Construction: In the event a dis- 
pute shall arise over the proper con- 
struction to be given the meaning of 
any part of this Declaration, the deci- 
sion of the Employer shall be final and 
binding upon all parties. 

2. Assignments: Pensions provided 
in the Pension System shall not be sub- 
ject to assignment, pledge, sale, gar- 
nishment or attachment and any such 
assignment, pledge sale, garnishment 
or attachment shall be null and void, 
and the Employer shall not be required 
to recognize any such assignment, 
pledge, sale, garnishment or attach- 
ment but in any such case may apply 
the pension for the benefit of the Re- 
tired Employee or his family as the 
Employer may think proper. 


Report of the Committee on Water Works Practice 


For the Year Ending December 31, 1948 


A report of the activities of the Committee on Water Works Practice 
for the year ending Dec. 31, 1948, submitted to the AV .W.A. Board 


HIS report covers the activities of 

the various subcommittees of the 
Committee on Water Works Practice 
during the year 1949. 

1. Watershed Protection and Main- 
tenance. The function of this com- 
mittee is primarily that of developing 
information rather than the assembly 
of standards or procedural documents. 
A section of the Annual Conference 
program for 1948 was set aside for the 
activities of this committee and, in con- 
nection with the newly organized Wa- 
ter Resources Division, a substantial 
amount of material is being prepared 
for the 1949 Conference. 


2. Deep Wells and Deep Well 
Pumps. No modifications of the 
Standard Specifications for Deep 


Wells—4A.1-1946 have been proposed 
or are presently contemplated. The 
subsection of this committee which has 
had the responsibility for the develop- 
ment of specifications for deep well 
pumps should be relieved of its as- 
signment in view of the hereinafter 
proposed joint activity of the A.W. 
W.A. and the A.S.M.E., looking to- 
ward the development of deep well 
pump standards. 

3. Steel Plate Pipe. Revisions of the 
Standard Specifications for Electric Fu- 
sion Welded Steel Water Pipe of 


Sizes 30 in. and Over—7 A.3-1940 and 
of the Standard Specifications for Steel 
Water Pipe of Sizes up to but not In- 


of Directors, Jan. 12, 1949, by Louis R. Howson, Chairman. 
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cluding 30 in.—7A.4-1941-TR(1943) 
are officially approved as of September 
15, 1948. Revisions of the Standard 
Specifications for Cement-Mortar Pro- 
tective Coating for Steel Water Pipe of 
Sizes 30 in. and Over—7A.7-1941 
have been scheduled for consideration 
by the committee. 

4. Reinforced Concrete Pipe. The 
Tentative Standard Specifications for 
Reinforced Concrete Water Pipe— 
Steel Cylinder Type, Not Prestressed 
—7B.1-T have been officially pub- 
lished. The committee, under Chair- 
man E. W. Whitlock’s direction, is 
now considering a preliminary draft 
of tentative specifications for reinforced 
concrete pipe—steel cylinder type, pre- 
stressed. After this task has been 
completed, the committee plans to con- 
sider the development of tentative speci- 
fications for reinforced concrete pipe— 
noncylinder type. 

5. Laying Cast-Iron Pipe. The sub- 
committee, under Chairman J. P. 
Schwada’s direction, has in hand the 
development of the mechanical stand- 
ards for laying cast-iron pipe and is 
approaching the completion of its task. 
The committee document will be avail- 
able for consideration by the Com- 
mittee on Water Works Practice and 
the Board of Directors during the year 
1949, 

The subcommittee on disinfection 
procedure (now operating under the 
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chairmanship of B. A. Poole) is giv- 
ing consideration to the deletion of 
jute or hemp as an acceptable material 
to be used in jointing bell-and-spigot 
cast-iron pipe. If jute is no longer 
listed as an acceptable material, the dis- 
cussion concerning the methods for dis- 
infection of jute may then be dismissed. 
A variety of other materials available 
in the field, several of which are being 
very widely used, means that the elimi- 
nation of jute from the acceptable list 
will pose no problem for the water 
works construction field. 

6. Valves. The Committee on Valves 
has essentially completed its program 
of consideration of various items for in- 
clusion in the revised text of the cur- 
rent specifications. The material is to 
be transmitted to the A.W.W.A. office 
for staff editing. 

7. Sluice Gates. Chairman T. J. 
Skinker of the Committee on Sluice 
Gates advises that, in his judgment, no 
broad revision of the present specifica- 
tions is to be recommended by the 
committee. This document has been 
held in tentative form since 1941. It 
appears necessary to submit  specifi- 
cally to the committee, as well as to the 
Committee on Water Works Practice, 
copies of the present document and to 
request precise advice on whether or 
not the document should be advanced 
to Standard. 

8. Fire Hydrants. The Committee 
on Fire Hydrants, under the chairman- 
ship of Roger W. Esty, on December 
30, 1948, submitted a report recom- 
mending three changes in the present 
document. However, since the present 
text of the hydrant specifications merits 
substantial editorial revision, it is 


planned to have this work done by the 
A.W.W.A. staff at the same time that 
the specifications for valves are being 
It is planned to submit the 


edited. 
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completely re-edited document, with 
the specific changes recommended by 
Chairman Esty’s committee, to the 
Committee on Water Works Practice 
and to the Association’s member manu- 
facturers of fire hydrants for review be- 
fore the document is officially sub- 
mitted to the Committee on Water 
Works Practice for approval. 

It is also proposed to appoint a spe- 
cial subcommittee to prepare specifica- 
tions for “wet-barrel” or “California 
type” hydrants, since a document of 
this character is needed. 

9. The Committees on Distribution 
System Safety and on Cross Connec- 
tions have been relatively inactive. 
Consideration is being given to the 
termination of the activities of these 
committees as presently constituted, 
as well as to the possible organization 
of a new committee with the suggested 
title of “Water Distribution Safety.” 
This committee would cover the field 
previously assigned to the two sepa- 
rate groups. 

10. Meters. The Tentative Stand- 
ard Specifications for Cold Water Me- 
ters—Fire Service Type—7M.4-T are 
recommended by the committee to be 
advanced to Standard. The committee 
has under consideration specifications 
for cold water meters—current type, 
propeller driven. No changes in the 
other documents issued by the com- 
mittee are recommended. 

11. Electrolysis and Electrical In- 
terference. This committee was reor- 
ganized during 1948. It has not as 
yet been assigned a specific series of 
tasks. 

12. Service Line Materials. The 
committee has completed its Collected 
Standard Specifications for Service 
Line Materials—7S-CR (published in 
the August 1948 issue of the JouRNAL). 
The committee now has in progress 
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the “Recommended Procedure — for 
Service Line Installations.” This is 
an important operation and merits full 
support from all quarters within the 
Association. 

13. Recommended Standards — for 
Threads for Underground Service Line 
Fittings. The specifications (7T.1- 
1948) prepared by this committee, un- 
der the chairmanship of W. W. Brush, 
have been advanced to Standard status. 
It appears proper to discharge the com- 
mittee, but to list Chairman Brush as 
Advisor on the subject matter of the 
committee’s work, subject to later 
necessities for reorganization of the 
committee and committee action. 


Water Purification Division 
Committee 


14. Manual of Water Quality and 
Treatment. This document is now in 
the hands of the statf for publication. 
Reference is made to this enterprise in 
the Report of the Editor (p. 279, this 
issue). 

15. Specifications and Tests for Wa- 
ter Purification Chemicals. These doc- 
uments are being given final editorial 
revision by J. E. Kerslake, Secretary, 
Water Purification Division, and wil! 
be sent to the A.W.W.A. office. They 
will be published as rapidly as editorial 
staff conditions permit. 

16. Water Distribution System 
Problems. This committee is active 
and will present a progress report at 
the Annual Conference. 

17. Specifications for Zeolites. The 
tentative manual has been revised by 
the committee and is now titled “Man- 
ual of Cation Exchange Test Proce- 
dures.” It has been approved by the 
Committee on Water Works Practice 
and by the Board. It will be issued as 
a reprint as promptly as the printer 
can produce it. 
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18. Loading Capacities of Water 
Treatment Plants. The panel discus- 
sion relating to the subject matter of 
this committee’s activities was con- 
ducted during the 1948 Conference. 
The committee proposes to file further 
reports relating to its activities during 
the 1949 Conference. Certain ques- 
tions of policy have arisen during the 
activities of the committee which will 
be discussed later in this report. 

19. Water Conditioning Methods to 
Inhibit Corrosion. This committee has 
been reorganized with Kenneth W. 
Brown as chairman. No report of the 
committee’s work has been submitted. 

20. Specifications for Filtering Ma- 
terials. The revision of this docu- 
ment has been circulated for approval. 
The approval is complete and the docu- 
ment is scheduled for publication in 
the JouRNAL at the earliest available 
moment. 

21. Open Air Reservoirs. A prog- 
ress report of this committee was made 
in 1948, and a further report is sched- 
uled for the 1949 Conference. 

22. Disposal of Wastes From Water 
Purification Plants. progress re- 
port of this committee was made in 
1948 and a further report is scheduled 
for the 1949 Conference. 

23. Standard Methods for the Analy- 
sis of Water and Sewage. This is a 
new committee which has been set up 
by the Water Purification Division in 
accord with the terms of the agreement 
between the A.W.W.A., the A.P.H.A. 
and the F.S.W.A. The committee will 
serve as the referee group on all mat- 
ters related to water examination meth- 
ods which are referred to it by the 
Joint Editorial Board. This board, as 
now set up to prepare the te::th edition, 
consists of H. A. Faber, representing 
the A.W.W.A., and chairman of the 


committee; Mac Harvey McCrady, 
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representing the A.P.H.A.; and W. 
D. Hatfield, representing the F.S.W.A. 
This long-term operation continues to 
he a perfectly satisfactory enterprise 
and a good example of well coordinated 
effort between associations. 


Joint Committees With Other 

Organizations 

24. Joint Research Committee on 
Boiler Feedwater Studies. This com- 
mittee held its annual meeting on De- 
cember 2, 1948. During the year 1948 
three committees were set up to study 
the problems of [1] deposition, [2] 
corrosion and [3] steam contamina- 
tion. 

25. Water Works Terms. An 
agreement has been reached between 
representatives of the A.W.W.A., 
A.P.H.A., A.S.C.E. and F.S.W.A. 
which establishes a basis for funding 
the cost of typesetting the Glossary— 
Water and Sewage Control Engineer- 
ing. The document will be published 
for sale at a tentatively scheduled price 
of $1.00 per copy for paper-bound cop- 
ies and $2.00 per copy for cloth-bound 
copies. Each one of the four sponsor 
associations is scheduled to underwrite 
its share of the printing costs and use 
the facilities of its own publications to 
promote the sale of the number of cop- 
ies which it has underwritten. 

26. Field Welding of Steel Water 
Pipe Joints. This is a joint committee 
of the A.W.W.A. and the A.W.S. 
While some suggestions for revision of 
the text of the specifications (7A.8-T) 
have been made, the committee person- 
nel have not approved the recommenda- 
tions. 

27. Steel Standpipes and Elevated 
Tanks. <A substantial revision of this 
document (7H.1-1943) was approved 
as of September 20, 1948. Reprints of 
the revised text have been published. 
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The committee has under consideration 
a minor amendment relating to the de- 
sign of the roof entry hatch. 

28. Recommended Practice for In- 
Specting, Repairing and Repainting 
Elevated Tanks. This document 
(7H.2-T) has been approved by the 
A.W.W.A., the N.E.W.W.A. and the 
A.W.S. While certain minor sug- 
gestions have been made looking  to- 
ward amendment of the text, no sig- 
nificant requirement of the document 
has been criticized. 

29. Flanges for Steel Water Pipe. 
This joint activity of the A.S.M.E. and 
the A.W.W.A. has under considera- 
tion the records of certain experimental 
studies made by R. E. Barnard. No 
definite information is at hand concern- 
ing the completion of the work of the 
committee. 

30. Correlating Committee on Ca- 
thodic Protection. Aside from the re- 
lease of a general document relating to 
the nature of, and need for, cathodic 
protection of underground pipelines 
(“Cathodic Protection of Buried Metal- 
lic Structures Against Corrosion,” in 
May 1948 Journar, Vol. 40, p. 485), 
the various subcommittees of this joint 
committee have not recorded their 
progress. 

31. Cast-Iron Pipe and Special Cast- 
ings. This committee, operating un- 
der American Standards Assn. proce- 
dure, has had several conferences dur- 
ing the year. It is reported that the 
following documents have been cleared 
by the committee and will be presented 
shortly to the A.W.W.A. staff for pre- 
liminary publication : new documents— 
Pipe Centrifugally Cast in Metal Molds 
for Water (A21.6) ; Pipe Centrifugally 
Cast in Sand-lined Molds for Water 
(A21.8) ; and Short Body Fittings for 
Water and Gas up to and Including 12- 
in. Diameter (A21.10); revised docu- 
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ments—American Recommended Prac- 
tice Manual for the Computation of 
Strength and Thickness of Cast-Iron 
Pipe (A21.1-1939); and American 
Standard Specifications for Cast-Iron 
Pit-cast Pipe for Water or Other 
Liquids (A21.2-1939). 

The A.W.W.A. will undertake the 
task of obtaining the approval of these 
documents by the other sponsors of 
the committee; namely, the American 
Gas Assn., the American Society for 
Testing Materials and the New Eng- 
land Water Works Assn. 

32. Manhole Frames and Covers. 
The American Standards document, 
which was published by the A.W.W.A. 
in 1942, has by no means received the 
amount of attention which it deserves. 
The standards are valuable. The com- 


mittee is inactive. 
33. Standardization of Plumbing 
Equipment. This committee, which 


was organized in 1927, had as its pri- 
mary purpose the development of a 
plumbing code. During the course of 
its existence it has developed several 
standard documents, and it is just now 
about to receive approval for the work 
of its subcommittee on plumbing codes. 
There has recently been held a meeting 
of persons representing several agencies 
who desire, when the A.S.A. code is 
adopted, to coordinate this document 
with codes developed by [1] the Gov- 
ernment Housing Agencies Uniform 
Plumbing Code Committee, [2] the 
Building Officials Conference of Am- 
erica, [3] the Western Plumbing Offi- 
cials Conference and [4| the American 
Society of Sanitary Engineering. It 
should, of course, be evident to anyone 
that the promulgation of five separate 
codes in the field of plumbing is highly 
undesirable, confuses the engineering 
field and increases the cost to the con- 
sumer. The A.W.W.A., through its 


Secretary, has clearly indicated to the 
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conference group that this Associa- 
tion considers any effort toward co- 
ordination of the various codes and the 
development of a single uniform code 
for plumbing in the United States a 
highly desirable enterprise to which 
the A.W.W.A. will give coniplete sup- 
port. 

34. Pipe Threads. This committee 
is active, having released a number of 
significant documents within recent 
years. 

35. Pipe Flanges and Fittings. Dur- 
ing the year the following documents 
have been approved by this committee : 
Revision to American Standard Cast- 
Iron Screwed Fittings, 125 psi. and 25 
psi.; Revision to American Standard 
for Ferrous Plugs, Bushings, Lockouts 
and Caps (B16.14-1943); and Pro- 
posed American Standard Brass or 
Bronze Screwed Fittings, 250 psi. 

36. Code for Pressure Piping. The 
committee for this project has been 
completely reorganized during 1948 and 
a complete revision of the existing code 
is scheduled. 

37. National Electrical Code. The 
development of a revised text of this 
important document is now in prog- 
ress. F. E. Dolson has been appointed 
to represent the A.W.W.A. on_ the 
Electrical Grounding Subcommittee. 

38. Letter Symbols and Abbrevia- 
tions. W.E. Howland of Purdue Uni- 
versity has been appointed to this com- 
mittee to succeed W. E. Malcolm, de- 
ceased. The committee has, during 
1948, made progress on “Letter Sym- 
bols and Abbreviations for Science and 
Engineering.” 


39. Specifications for Sieves. This 
committee is inactive. 

40. Standardization of Graphical 
Symbols for Use on Drawings. This 


committee is very active. The Associ- 
ation is competently represented by 
W. V. Weir. Revisions of “Graphical 
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Symbols for Use on Drawings in Me- 
chanical Engineering” are under con- 
sideration by this committee. 

41. Dimensions of Wrought Iron and 
Steel Pipe. The committee has under 
consideration a proposed new American 
Standard for stainless steel pipe and 
the revision of the basic standard 
(A.S.A. B36.10) for wrought-iron and 
wrought-steel pipe. 

42. For several years there has been 
operating within the California Section 
a Committee on Coefficients of Flow 
in Steel Pipelines. Julian Hinds is 
chairman, and the other members of 
his committee are W. W. Hurlbut, L. 
W. Grayson, J. S. Longwell, F. D. 
Pyle and F. C. Scobey. It appears 
proper to consider the transfer of this 
committee to a national level by making 
it a subcommittee of the Steel Pipe 
Committee and adding to it capable 
representatives of the Association from 
other parts of the United States and 
Canada. 

43. The Southern California mem- 
bers of the A.W.W.A., in conjunction 
with the Southern California members 
of the A.S.M.E., have manifested an 
active interest in the development of 
standards for rotary céne valves and 
for deep well vertical pumps. This in- 
terest has been brought to the attention 
of staff executives of the A.W.W.A. 
and the A.S.M.E. The situation was 
discussed on January 11, 1949, and a 
communication was sent by S. A. 
Tucker, Standards Manager of the 
A.S.M.E., to the A.S.A. recommending 
that the establishment of sectional com- 
mittees to cover these two subjects be 
considered. 

The establishment of A.S.A._ sec- 
tional committees will require that the 
geographic representation be substan- 
tially widened beyond the Southern 
California area. Consideration has 
been given to this aspect of the situ- 
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ation. In the early discussions it was 
intimated that the standards might be 
made joint projects of the A.S.M.E. 
and the A.W.W.A._ Ii the operations 
are carried on under A.S.A. procedure, 
it will probably be desirable for the 
A.S.M.E. to accept sponsorship of the 
project for rotary cone valves and for 
the A.W.W.A. to handle the deep well 
vertical pumps project. Under A.S.A. 
procedure, each association would be 
represented in the project sponsored 
by the other, and other groups having 
an interest in the subject matter would 
naturally be called into consultation 
and participate in the committee work. 

As both subjects are of considerable 
importance to the water works industry 
and subject to Board approval. the 
Committee on Water Works Practice 
proposes to establish the proper A.W. 
W.A. relationships to both projects. 

44. Asbestos-Cement Pipe. It is 
proposed to reactivate the Committee 
on Specifications for Asbestos-Cement 
Pipe. A prior committee organized to 
develop emergency specifications dur- 
ing the recent war was unable to reach 
an accord and was discharged. It is 
considered important that an A.W. 
W.A. standard for this material be 
promptly developed. 

45. The Copper and Brass Research 
Assn. has set up with its own per- 
sonnel a committee on the corrosive 
effect of water on copper tubing. The 
A.W.W.A. has been represented in the 
preliminary meeting of the committee 
and is prepared to cooperate with the 
Copper and Brass Research Assn. to 
the fullest extent required by it. 

46. Incidental to the activities of the 
Water Purification Division’s Commit- 
tee on Practical Loading Capacities of 
Water Treatment Plants, certain ques- 
tions have arisen concerning the pro- 
priety of members of the committee 
making—at section meetings of the 
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A.W.W.A. or elsewhere—public pres- 
entations of opinions which the indi- 
viduals hold concerning activities of 
the committee when the committee is 
not fully in accord with the speaker's 
viewpoint. It appears proper to rec- 
ommend, as a general principle of 
A.W.W.A. Engineering Practice Com- 
mittee action, that the fullest possible 
publicity be given in section or general 
meetings of the Association to activi- 
ties which committees are carrying n. 
The exchange of ideas between com- 
mittee members and members of the 
Association who are not related to the 
committee activity is bound to be pro- 
ductive and valuable. On the other 
hand, it appears desirable to set up, 
on general principles, an arrangement 
which would obligate any committee 
member to advise the other members of 
the committee of his intention to speak 
before a section meeting if he has com- 
mitted himself to do so. This will give 
the other members of the committee an 
opportunity to join in the discussion, 
whether they wish to concur in, or dif- 
fer with, the opinions expressed by the 
original speaker. The expected result 
is that, with the fullest discussion of 
committee problems, even though there 
is a temporary difference of opinion 
among members of the committee upon 
specific problems, there is hound to be 
produced beneficial and productive in- 
formation which will be in the interest 
of the water supply industry. 

47. The Committee on Water Works 
Practice proposes to give consideration 
to the water supply standards recently 
developed by a special committee of the 
California Section (published in the 
January 1949 JouRNAL) to see whether 
or not the document, as it now stands, 
or with modifications indicated by a 
wider field of applicability, can be ac- 
cepted as an Association standard or 
recommendation. 
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Board Action 


Acting on the recommendations of 
the chairman of the Committee on Wa- 
ter Works Practice. the Board: 


1. Approved the dissolution of the 
present Committee on Deep Well 
Pumps. 

2. Approved the establishment of a 
commnittee to prepare standards for 
“wet-barrel” hydrants. 

3. Approved the dissolution of the 
Committees on Distribution System 
Safety and on Cross Connections. 

4. Approved the establishment of a 
Committee on Water Distribution 
Safety. 

5. Advanced the specifications for 
cold water meters—fire service type 
to Standard. 

6. Approved the A.W.W.A. Water 
Purification Division committee on 
Standard Methods. 

7. Reaffirmed the desire of the A.W. 
W.A. that Committee A21 develop 
standards for mechanical joints for 
cast-iron pipe. 

8. Approved participation by the 
A.W.W.A. in the standardization of 
rotary cone valves and deep well pumps 
under A.S.A: procedure; proposed 
A.W.W.A. sponsorship for specifica- 
tions for deep well pumps. 

9, Authorized the Steel Pipe Com- 
mittee to expand to national scope the 
California Section Committee on Co- 
efficients of Flow in Steel Pipelines. 

10. Approved the activation of a 
Committee on Asbestos-Cement Pipe. 

11. Approved the issuance of a state- 
ment of policy relating to discussions of 
subjects under consideration by Water 
Works Practice committees. 

12. Approved, in principle, the de- 
velopment of “Standards of Minimum 
Requirements for Safe Practice in the 
Production and Delivery of Water for 
Domestic Use.” 
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Report of the Committee on Water Works 
Administration 
For the Year Ending December 31, 1948 


A report of the activities of the Committee on Water Works Adminis- 
tration for the year ending December 31, 1948, submitted to the 


AW.W.A. 


Chairman, 


OLLOWING discussions previous 

to and at the 1947 San Francisco 
Conference, the Committee on Water 
Works Administration was created by 
amendment to Article IX (Standing 
Committees) of the Association’s By- 
Laws, effective October 23, 1947. W. 
R. LaDue was appointed by President 
Veatch to outline the work of the com- 
mittee and to organize its personnel. 
A preliminary report indicating pro- 
cedure was submitted to the Board of 
Directors at the January 1948 meeting 
in New York. Following further am- 
plification of objectives, the subject 
was presented to the Board at the 1948 
Conference, at which time the organi- 
zation plan was accepted and the sug- 
gested committee personnel was ap- 
pointed by the Board of Directors in 
accordance with Section 3.1 of Article 
IX of the By-Laws. 

A joint meeting of this committee 
with the Water Works Practice Com- 
mittee was held at the 1948 Conference. 
This was followed by a second meeting 
of the Committee on Water Works 
Administration during the Conference. 
These meetings were of great value in 
setting up and delimiting the work of 
the committee. 

The present organization provides 
for seventeen subcommittees grouped in 
four classifications, as outlined on pages 
263-267 of the 1948 Membership Di- 
rectory. The Committee on Water 
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Works Administration consists of the 
committee chairman, the general chair- 
men of the four groups and the chair- 
men of the various active subcommit- 
tees. Other members of the various 
subcommittees are not members of the 
Committee on Water Works Adminis- 
tration. The present status of com- 
mittee personnel and activity is as 
follows: 


Committee on Water Works Admin- 
istration 


W. R. LaDvue, Chairman 
F. C. AmsBary A. P. Kuranz 


C. J. ALFKE D. L. Marritr 
M. B. CUNNINGHAM L. A. 

F. DuGGEer L. N. THompson 
L. S. Fincu L. S. VANCE 


M. P. HatcHer W. V. WEIR 


Committee Al—Organization and Ad- 
ministrative Policy 


W. V. WetrR, General Chairman 


Committee Al.A—Municipal Water 
Works Organization: active. 

Committee Al.B—Radio and Mobile 
Communication Facilities for Water 
Works: active. 

Committee Al.C—Water Use in Air 
Conditioning : active. 

Committee Al.D—Water Use in 
Fire Prevention and Protection: active. 

Committee A1.E— Construction, 
Equipment and Material Contracts: 
inactive. 
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Committee A2—Public and Worker 


Relationships 


D. L. Marritt, General Chairman 
Committee A2.A—Public Relations: 
active. 
Committee A2.B—Management Re- 
lations : inactive. 
Committee A2.C—Compensation of 
Water Works Personnel: active. 
Committee A2.D—Pension and Re- 
tirement Plans: active. 


Committee A3—Financing 


E. F. Duccer, General Chairman 


Committee A3.A—Taxation and 
Fund Diversion: inactive. 
Committee A3.B—Valuation and 


Depreciation : inactive. 

Committee A3.C—Cost Trends: in- 
active. 

Committee A3.D—Water Main Ex- 
tension Policy: active. 


Committee A4—Accounting and Sta- 
tistics 


A. P. Kuranz, General Chairman 


Committee A4.A—Water Depart- 
ment Reports: active. 

Committee A4.B—Water Rate 
Schedules: inactive. 

Committee A4.C—Joint Adminis- 


tration of Water and Sewer Facilities: 
active. 

Committee A4.D—Water Consump- 
tion: inactive. 


It is highly possible that the commit- 
tee activities at the 1949 Chicago Con- 
ference will include reports, papers or 
panel discussions on the work of the 
following subcommittees: A1.B—Ra- 
dio and Mobile Communication Facili- 
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ties for Water Works, Al.C—Water 
Use in Air Conditioning, A2.;C—Com- 
pensation of Water Works Personnel, 
A2.D—Pension and Retirement Plans, 
A3.A—Taxation and Fund Diversion, 
A3.D—Water Main Extension Policy, 
A4.A—Water Department Reports and 
A4.B—Water Rate Schedules. 


During the meeting of the committee 
at the Chicago Conference, the activa- 
tion of the following committees will 
be carefully considered : 

A2.B—Management Relations. It is 
believed that this phase of the worker 
relationship is a natural outgrowth of 
and corollary to our continuing pro- 
gram on public and personnel relations. 

A3.A—Taxation and Fund Diver- 
sion. In the search for additional gen- 
eral state, county and city revenues, the 
enviable “untouchable” position of wa- 
ter works in many states is now re- 
ceiving its share of careful and not too 
friendly scrutiny. Our present posi- 
tion in this field ranges all the way from 
no taxation and no diversion to full 
taxation and unlimited, but relatively 
controlled, diversion. 

A4.B—Water Rate Schedules. The 
activation of this committee seems ad- 
visable if we are to keep our members 
informed of the apparent policies of 
some agencies in seeking water con- 
tracts at preferred minimum rates. 

It has been the aim of the committee 
to proceed slowly, and, upon obvious 
member demand, to establish a long- 
time policy of continuing activities, and 
to maintain close cooperation with the 
older Committee on Water Works 
Practice. The Board’s ever valued 
counsel, consideration and advice are 
appreciated. 
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Report of the Editor 


For the Year Ending December 31, 1948 


A report on the publishing activities of the Association submitted to 
the AW. IW .A. Board of Directors on January 18, 1949, by Eric F. 


Johnson, I:ditor. 


N 1948 the JouRNAL weathered an- 
other year of rising costs, although, in 
providing increased service, it suffered 
some reduction of the margin between 
advertising income and total expense. 
The long awaited Ouest for Pure Wa- 
ter was successfully launched, and work 
on two other Association publication 
projects progressed to the point of mak- 
ing their completion in 1949 possible. 
Finally, as a result of expanded pro- 
motional activity, sales of reprints and 
other publications were increased to 
new high levels. 

A detailed report of the Association’s 
publication projects follows: 


1. The Journal 


a. Contents. During the year the 
size of the JouRNAL was expanded to 
regain losses sustained in 1947. Thus, 
in 1948 total pages were 2,464, com- 
pared with 2,324 in 1947 and 2,466 in 
1946. 

Included in the above total were 
1,218 text pages, 66 more than in 1947, 
containing 123 technical articles, of 
which 67 were Annual Conference pa- 
pers; 43, Section Meeting papers; and 
13, contributions from the field. In ad- 
dition, 16 official Association docu- 
ments or reports were published. 

Water works literature was again 
given extended coverage, the number 
of pages of abstracts in 1948 being 
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148, compared with a 1947 total of 
146 and a 1946 total of 123. 

Finally, 1,088 pages were devoted 
to news, editorial matter, Association 
announcements and advertising, com- 
pared with 1,026 pages in 1947 and 
1,012 pages in 1946. The increase in 
this portion of the JouRNAL is again 
directly attributable to an increased 
number of full-page advertisements. 

A new series of increases in print- 
ing costs beginning in November 1948 
has forced the JouRNAL staff to plan 
extensive economies for 1949. By 
close control over the length of articles, 
by relocation of the abstracts section 
and by some curtailment of both ab- 
stracts and news items, it expects to 
cut the overall size of the 1949 JouRNAL 
to 2,304 pages. In the realization of 
these economies, however, no reduction 
in the overall amount of space devoted 
to technical articles or other text ma- 
terial is contemplated. 

b. Cost. The total 1948 cost of 
printing and production was $39,530.- 
19, compared with a 1947 total of $33,- 
884.22. Because more copies of each 
issue were printed—an average of 
8,314 compared with 7,810 in 1947— 
and because of economies in production, 
unit costs did not rise in proportion. 
They did rise, however, from $1.824 
per 1,000 pages printed in 1947 to 
$1.891 per 1,000 pages printed in 1948; 
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and, primarily because the issues aver- 
aged 14 more pages in length, average 
costs per issue jumped from 36.2¢ in 
1947 to 39.6¢ in 1948. 

Although the growth of JOURNAL 
print orders at a rate of approximately 
500 copies per year has had a marked 
effect on total costs, inflated prices 
alone bear the blame for increased unit 
costs. Again in 1948 new rates were 
applied by the printer, so that, based on 
a 1943 index of 100, printing costs now 
stand at 174, compared with 145 only 
a year ago. And paper costs rose even 
more drastically, to the extent that, de- 
spite the substantial economies effected 
by purchase in carload lots, 1948 sup- 
plies were billed at a price index of 
185, compared with 176 in 1947, when 
paper was purchased in small lots at 
penalty prices. 

Making allowance for these increases 
and for such further advances as ap- 
pear inevitable, cost estimates for 1949 
have been developed on a basis of ab- 
sorbing half the increased costs and 
avoiding the other half by the above- 
mentioned reduction in size and by 
further economies in drafting, engrav- 
ing and other production work. 

c. Income. For the year 1948 all 
JouRNAL income totals slightly ex- 
ceeded anticipated earnings. 

Income represented by the propor- 
tion of dues payments applicable to 
JoURNAL subscriptions again rose to 
keep pace with the proportion of Jour- 
NAL costs attributable to increased 
print orders. And nonmember sub- 
scription income exceeded by more 
than 10 per cent the optimistic esti- 
mate made in January 1948. 

The most gratifying increase, how- 
ever, was the approximately 7 per cent 
rise in advertising income which was 
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realized in the face of a general sharp 
decline in magazine advertising. More 
than merely a money gain, this new 
high in advertising income represented 
a new high, too, in space sold: a total of 
729 pages, compared with 692 in 1947 
and the previous high of 709 in 1946 
which was earned at a lower space rate. 
Based on current commitments, it is 
now predicted that both space sold 
and advertising income will rise again 
in 1949, 

With circulation already up 18.5 per 
cent since the last rate increase was 
announced in the summer of 1946, with 
printing and paper costs up 52 and 27 
points respectively since that time, 
and with the margin between income 
and expense diminishing constantly, it 
now appears necessary and proper to 
plan another advertising rate increase. 
It is the conviction of the JourNAL 
staff that no further economies than 
those planned for 1949 can be effected 
without seriously reducing the value 
of the JourNAL both to the member- 
ship and to the advertisers who sup- 
port it. Thus, on the basis that the 
JourNAL should be maintained at its 
present high standard of service and 
value to both the field and the Associ- 
ation, and on the basis that its con- 
stant and rapid growth in circulation 
has again increased its monetary value 
to advertisers, it is recommended that 
the Board authorize a 20 per cent in- 
crease in JOURNAL advertising rates to 
become effective in 1950. In further 
justification of such an action, it may 
well be pointed out that, even after an 
increase of that order, JoURNAL space 
rates will be lower than those of other 
publications in the field despite the 
fact that its net paid circulation is the 
largest. 
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2. Membership Directory 


The 1948 edition of the biennial 
Membership Directory, issued as a 
supplement to the December JoURNAL, 
was by far the largest in Association 
history. Relief from paper shortages 
made it possible to resume inclusion of 
advertising and of a number of service 
features for the first time since 1942; 
it was not this enlargement, however, 
but conditions in the printer’s plant, 
which almost made the issue a triennial. 

In its 384 pages, the 1948 directory 
contained 48 more pages of member- 
ship and committee lists than did the 
256-page 1946 edition, and the ad- 
ditional 80 pages included 44 pages of 
advertising plus 36 pages of informa- 
tion concerning Associate Member 
products and services, an engineering 
services directory and a recommended 
list of books on water supply. 

Total cost of the directory exceeded 
by 9 per cent the amount originally 
budgeted in January 1947, primarily 
because printing and paper costs in- 
creased in the interim, but through 
the use of a less expensive paper for 
the main portion of the book, through 
production economies and through an 
increased print order, it was possible 
to hold the unit cost to $1.764 per 
1,000 pages printed, compared with 
$1.775 per 1,000 pages printed in 1946. 
And although the cost per copy of 
the greatly enlarged 1948 edition was 
68.5¢, compared with 46.1¢ for the 1946 
directory, this difference was more 
than offset by the 32.6¢ per copy 
realized from the sale of advertising. 

Since further enlargement of the di- 
rectory would make the book both too 
costly and unwieldy, substantial econ- 
omies in space—possibly by reduction 


of type size, certainly by such curtail- 
ment as is consistent with maintaining 
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the usefulness of the volume—are con- 
templated for the next edition. In re- 
spect to net costs, it should be pointed 
out that a great deal more advertising 
revenue can be expected from the 1950 
edition, both because its value will be 
more generally realized from the ex- 
ample of the 1948 issue and because it 
will be possible then to announce the 
availability of space to prospective ad- 
vertisers before their 1950 advertis- 
ing appropriations have been estab- 
lished. 


3. Journal Indexes 


The sale of 11 copies of the 1881- 
1939 Index during 1948, compared with 
13 copies in 1947, left a balance of 256 
copies in stock. Of the 1940-1944 
Supplement, approximately 250 copies 
remain in stock after 1948 sales. Pre- 
liminary work on the 1950 Supplement 
has been carried forward with the idea 
of changing its form to a more useful 
consolidation of annual indexes, and 
thought has been given to making it 
available for purchase only, rather than 
through an original free distribution. 


4. Standard Methods 
Approximately 2,600 copies of the 


second printing of the ninth edition of 
Standard Methods for the Examination 
of Water and Sewage were sold during 
1948, leaving a balance of approxi- 
mately 2,400 copies in stock of the 
total of 12,000 printed in 1947. Mean- 
while, a new Joint Editorial Board, 
under the chairmanship of Harry A. 
Faber, has begun work and planning 
on the tenth edition tentatively sched- 
uled to appear in 1950, 


5. Accounting Manual 


During 1948, 51 copies of the Manual 
of Water Works Accounting were sold, 
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compared with 54 copies in 1947 and 
21 in 1946. As a direct result of a mid- 
December promotion of Association 
books, however, approximately 45 ad- 
ditional copies of this volume were 
sold during the first week of January 
1949, 


6. Specifications 


During the year three official As- 
sociation documents were approved 
and published in the JourNAL. These 
were: [1] the procedure for disinfect- 
ing mains; [2] the tentative recom- 
mended practice for tank maintenance ; 
and [3] the tentative specifications for 
reinforced concrete pipe. All are now 
available in reprint form. 

Although sales of a few specifications 
documents were retarded pending te- 
vision, overall sales during 1948 in- 
creased to the extent that income there- 
from exceeded the budget estimate by 
more than 44 per cent. 


7. Manual of Water Quality and 
Treatment 


On January 1, 1949, Editorial Co- 
ordinator George FE. Symons com- 
pleted his work on the last two chapters 
of the Manual of Water Quality and 
Treatment, so that, except for a few 
loose ends, the entire manuscript is 
now in the Association’s hands. Final 
details of styling and design and a pro- 
duction schedule now await a confer- 
ence with the printer to be held during 
the latter part of January. Then, de- 
pending upon the printer's capacity to 
handle the job, work can begin im- 
mediately on setting type. With a 


maximum of cooperation by the printer 
and with a virtually single-minded ap- 
proach to the job in the Association 
office, the book could be issued before 
the end of 1949, but it may be more 
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realistic not to expect it before the 
spring of 1950. At any rate, a major 
effort will be made to bring the manual 
out at the earliest possible date. 


8. Survival and Retirement Book 

During i948, its second year in 
print, 69 copies of Survival and Re- 
tirement Experience With Water 
Works Facilities were sold, leaving a 
balance of 571 bound and 1,000 un- 
bound copies in stock. As with the ac- 
counting manual, the mid-December 
promotion resulted in a sale of ap- 
proximately 45 copies of this book dur- 
ing the first week of January 1949, 


9. The Quest for Pure Water 


On September 28, 1948, almost two 
months later than expected, 1,012 cop- 
ies of The Ouest for Pure Water were 
completed and approximately 280 cop- 
ies shipped immediately to the mem- 
bers who had subscribed for the book 
in advance of publication. A steady 
stream of sales has followed its issue, 
so that, by the end of the year, a total 
of 506 copies, exactly half of the print- 
ing, had been distributed. And dur- 
ing the first week in January 1949 
more than 55 additional copies were 
sold, again primarily through the 
single promotional mailing mid- 
December. 

Because the book has received wide- 
spread publicity, because it is a valuable 
reference work—the worth of which 
will be increasingly appreciated as it is 
used—and because it will not become 
obsolete with age, it is felt that the 
present stock of 400-plus copies will 
not be sufficient to meet the total de- 
mand. It is therefore recommended 
that the Board authorize immediate ac- 
tion on a second and final printing of 
1,500 copies, 500 to be bound immedi- 
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ately and the rest to be held in flat 
sheets for later binding. This action 
would make it possible to release the 
type now being held at an expense of 
approximately $10.00 per month, and 
sales of a second printing will enable 
the Association to recover some of the 
substantial losses involved in selling 
the first printing at approximately $3.00 
per copy less than it cost. It is esti- 
mated that such a project would re- 
quire a maximum appropriation of 
$2,000. 


10. Depreciation Study 


Work has not yet begun on Henry 
Earle Riggs’ The Troublesome Prob- 
lem of Depreciation, publication of 
which was approved at the 1947 San 
Francisco meeting of the Board. The 
much greater demand for copies of 
the Manual of Water Quality and 
Treatment has dictated postponement 
of the Riggs book until the manual is 
under way. If the printer’s production 
situation improves substantially during 
1949, there will be no reason—other 
than lack of adequate staff time—to de- 
lay work on the depreciation book un- 
til the manual is completed. 
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11. Water and Sewage Glossary 


Begun in 1936, work on the Glossary 
—Water and Sewage Control Engi- 
neering, in which the Association has 
been joined by the American Society of 
Civil Engineers, the Federation of Sew- 
age Works Assns. and the American 
Public Health Assn., is finally ready 
for printing. Arrangements are now 
being made to share the expense and 
income of the first printing of between 
2,500 and 5,000 copies which will be 
ready sometime in March 1949. And 
the Association has committed itself to 
sell 500 copies of this book to its mem- 
bers at a special price .of $1.00 per 
copy for a paper-bound edition and 
$2.00 per copy for a cloth-bound edi- 
tion. 


Board Action 


Acting on the recommendations of 
the Editor, the Board of Directors: 

1. Authorized a 20 per cent increase 
in JOURNAL advertising rates, to be- 
come effective January 1, 1950. 

2. Authorized reprinting of The 
Ouest for Pure Water, subject to 
Executive Committee approval, and 
approved a $2,000 appropriation for 
that purpose in the 1949 budget. 
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The George Warren Fuller Award 


A statement, approved by the Board of Directors on January 17, 1949, 
of the terms and conditions under which the George Warren Fuller 


Award shall be bestowed. 


N memory of George Warren Ful- 
ler and his life of distinguished serv- 
ice to the water works profession and, 
particularly, to the American Water 
Works Association, the Board of Di- 
rectors of this Association established, 
in 1937, the George Warren Fuller 
Award. This award consists of an en- 
graved certificate bearing a likeness of 
George Warren Fuller, signed by the 
President and Secretary of the Associ- 
ation. 

The recipients of the George Warren 
Fuller Award are selected by the in- 
dividual Sections of the Association 
from among their own members in ac- 
cordance with the “Terms and Condi- 
tions” set forth below. Such selection 
is presumed to recognize publicly the 
contribution toward the advancement 
of water works practice which the in- 
dividual has made within the particular 
section which designates him for the 
award. 


Terms and Conditions 


The terms and conditions under 
which the George Warren Fuller 
Award shall be awarded follow : 


1. Each Section of the Association 
may, each year, select one of its mem- 
bers to receive the Fuller Award. The 
award may be conferred upon any 
individual member (Active, Junior, 
Honorary) or duly appointed repre- 
sentative of a Corporate Member or a 
Municipal Service Subscriber of the 
American Water Works Association in 
recognition of his leadership qualities 
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and/or for his contribution toward the 
advancement of water works practice 
within the particular Section nominat- 
ing him for the award. When two or 
more individual members of a Section 
have cooperated in the project for 
which an award is granted, a joint 
award may be conferred. 

2. Emphasis is placed upon the fact 
that conferring the Fuller Award is in 
no sense mandatory. The decision to 
confer an award in any year shall be 
made only if it is felt, after careful 
deliberation, that one of the Section 
members actually qualifies for the 
award. Greater profit to the Section 
and to the Association itself will ac- 
crue from a report recommending ‘no 
selection” than from one which casually 
adds another name to the distinguished 
list of Fuller Awardees. 

3. Decision concerning the confer- 
ring of an award shall be placed in the 
hands of a Fuller Award Committee, 
which shall, whenever practicable, be 
appointed and announced at least six 
months prior to the Section’s annual 
meeting. 

4. The Fuller Award Committee of 
each Section shall he appointed by the 
Section Chairman. It shall consist of 
five members, all of whom shall be 
former recipients of the Fuller Award 
if possible. If five Fuller Awardees are 
not available to serve on the committee, 
it is recommended that the other mem- 
bers be chosen from among the Sec- 
tion’s water works superintendents, 
from the staff of the engineering divi- 
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sion of the state department of health 
and/or from the leaders of the water 
works schools within the Section. 

5. The Fuller Award Committee of 
each Section shall be set up on a ro- 
tating basis, with one new member be- 
ing appointed each year to serve a five- 
year term and with the senior member 
designated chairman of the committee. 
Under this system, each member will 
become chairman in the fifth and final 
year of his service on the committee 
and will retire from the committee when 
his report for that year is accepted by 
the Section. New Sections will of 
course have to establish the rotation 
system by appointing their first com- 
mittees for staggered terms of from 
one to five years, designating as chair- 
man the member appointed for one 
year. In such instances the earliest re- 
cipient of the Fuller Award should be 
appointed the first chairman of the 
committee. 

6. Each member appointed to a Sec- 
tion Fuller Award Committee shall be 
furnished with a copy of these “Terms 
and Conditions” as well as with a cony 
of the statement on the life and works 
of George Warren Fuller to guide him 
in the exercise of his duties on the com- 
mittee. 

7. When, after its deliberations in 
any one year, a Fuller Award Com- 
mittee makes a selection, it shall su)- 
mit the name and qualifications of 
the proposed recipient to the Execu- 
tive Committee (or equivalent official 
group) of the Section for approval not 
less than 30 days prior to the annual 
meeting of the Section. 

8. The report of the committee shall 
include a “citation” or statement of 
the basis upon which the recommenda- 
tion is made. Such citations shall fol- 
low the pattern of form and general 
phraseology indicated by the lists 
which have been prepared each 
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and which are uniformly published in 
the December issue of the JouRNAL 
as a part of the record of the year’s 
convention. Citations should, in gen- 
eral, contain not less than 30 nor more 
than 40 words, to the end that a re- 
cipient be neither under- nor over- 
praised for the work that he has done. 
The Secretary will make such editorial 
adjustments in citations as may be 
deemed necessary in the general in- 
terest. 

9, The announcement of the award 
shall be made a part of the annual 
meeting of the Section granting it, 
and shall be made by the Association's 
official representative at the Section 
meeting, or by the presiding official of 
the Section. The reading of the com- 
mittee report should be accompanied 
by the reading of as much of the pre- 
pared statement concerning the life and 
works of George Warren Fuller as fits 
the occasion. 

10. The formal ceremony of pres- 
entation of certificates of award is made 
a part of the annual meeting of the As- 
sociation. If, in special cases, the 
awardee is unable to attend the follow- 
ing general convention, the presenta- 
tion of the award certificate may be 
made at the Section meeting. If it is 
desired to present an award certificate 
at a Section meeting, the report of the 
committee with the citation and full 
name of the awardee shall be trans- 
mitted to the headquarters office of the 
A.W.W.A. 30 days in advance of 
the Section meeting, along with an 
appropriate statement of the reason for 
the prospective absence of the awardee 
from the general convention of the As- 
sociation. 

11. The names of the recipients of 
the memorial awards for the convention 
year are announced in an appropriate 
manner during the annual meeting of 
the Association at the time the cere- 
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mony of awards takes place. In the 
published list of members of the Associ- 
ation, a designation is made indicating 
the members who have received the 
George Warren Fuller Awards. 

12. Each Fuller Awardee automati- 
cally becomes a member of the George 


George Warren 


“Little can be said about George W. 
Fuller without recalling a thousand and 
one connections which he has had with 
sanitary engineering practice in this 
country and abroad. Amazingly ac- 
tive mentally, he always catalyzed those 
individuals who were fortunate enough 
to work with him. An enthusiasm, 
tempered by seasoned judgment and 
reinforced by a remarkable technical 
equipment, accounted for the fact that 
his name is identified with almost every 
important sanitary advance in_ this 
country in the last four decades. 
Many, however, are born at the right 
time who are either ill equipped or are 
lacking in sufficient vision to make the 
most of that good fortune. In Mr. 
Fuller's case, heredity environ- 
mental influence, coupled with re- 
markable energy, all contributed to the 
development of a practitioner of out- 
standing stature. He will be remem- 
bered long in the future, as much for 
his distinctive personal characteristics 
as for his long list of contributions to 
sanitary science and practice.” Thus 
wrote Abel Wolman editorially in Mu- 
nicipal Sanitation after Fuller's death 
on June 15, 1934. 

George Warren Fuller was born in 
Franklin, Mass., December 21, 1868, 
on the farm which was part of the 
land acquired by the family during the 
revolutionary period. Three or four 
Fullers came to Massachusetts from 
England before the middle of the seven- 
teenth century. The one with whom 
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Warren Fuller Award Society of the 
American Water Works Association. 
No initiation fee or annual dues are re- 
quired for membership in this society. 
The annual meeting of the society is 
held during the annual convention of 
the Association. 


we are concerned was Ensign Thomas 
Fuller, who, in 1642, by vote of the 
people of Dedham, was “admitted”—a 
prerequisite to citizenship at that time 
—to the purchase of Martin Phillips’ 
lot. He seems to have been a capable 
and versatile man. He was survevor 
for several years after 1660 and se- 
lectman for fourteen years; he re- 
peatedly represented the community 
at the general court, was cotrustee of 
money bequeathed for the establish- 
ment of a Latin school and laid out 
the road to Cambridge as well as many 
minor ones. He kept the town’s am- 
munition, for which he was paid ten 
shillings a year, but had considerable 
trouble in collecting the fee, part of 
which he remitted, at one time, in or- 
der to obtain settlement. In the suc- 
ceeding line, down through Grand- 
father Asa Fuller, who was a minute- 
man, there continues to be activity of a 
civic nature—service as_ selectmen, 
court representatives and the like. 
George Warren Fuller was at the 
head of his class when he attended the 
Dedham schools. His scholarship was, 
of course, a source of great satisfac- 
tion to his mother. At sixteen he 
passed the examination for entrance at 
M.I.T. but, his father having died a 
few weeks before, it was thought best 
for him to have a fourth year in high 
school, after which he was graduated 
at the head of his class and with the 
highest marks given up to that time. 
At M.I.T. he met and came under the 
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influence of such people as William T. 
Sedgwick, Ellen H. Richards and Hi- 
ram F, Mills, all enthusiastically in- 
terested in the new science of public 
health. Their influence was felt 
throughout his life. Following his 
graduation, he spent a year at the Uni- 
versity of Berlin and in the office of 
Piefke, engineer of the Berlin water 
works. On his return to Massachu- 
setts, he was employed by the state 
board of health for some five years, 
during the latter part of the period he- 
ing in charge of the Lawrence Experi- 
ment Station where he extended the 
experimental work and studies started 
by another famous chemist and engi- 
neer, Allen Hazen. The Lawrence Ex- 
periment Station was then recognized 
as leading in research on the purifica- 
tion of water supplies and treatment of 
sewage in this country. Fuller’s bril- 
liant achievements in this field attrac- 
ted such attention to his ability that he 
was selected in 1895 to take charge of 
the experiments at Louisville, Ky., in 
the use of rapid filtration for its water 
supply. Immediately after he had ac- 
complished this work, he was offered 
a similar engagement in Cincinnati, 
Ohio. These experiments served to 
remove the questions which had been 
raised about the sufficiency of rapid 
filtration as compared with slow sand 
filtration for these municipalities, and, 
at the same time, established the value 
of mechanical filtration where condi- 
tions were such as to warrant its use. 
During his 34 vears of active prac- 
tice as a consulting engineer—follow- 
ing the opening of his New York of- 
fice and, later, the opening of branch 
offices in Kansas City, Mo.; Toledo, 
Ohio; and Philadelphia—Fuller ad- 
vised more than 150 cities, commis- 
sions and corporations on their water 
supply and sewerage problems, the 
outstanding engagements including, 
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among others, Washington, D.C.; New 
Orleans, La.; St. Louis; Indianapolis, 
Ind.; Kansas City, Mo.; Memphis, 
Tenn. ; Wilmington, Del.; New Haven, 
Conn.; Lexington, Ky.; Minneapolis 
and St. Paul, Minn.; Montreal, Que. ; 
the Shanghai, China, Water Co.; the 
International Joint Commission (Can- 
ada and United States boundary wa- 
ters); the New Jersey Water Policy 
Commission; the North Jersey Water 
Supply Commission; the Hackensack 
Valley Sewerage Commission; and the 
Metropolitan Sewerage Commission of 
Rhode Island. For many of these en- 
gagements, his service included full 
control over all engineering work in- 
volved in the preparation of plans and 
contracts, as well as the actual con- 
struction. 

Notwithstanding a busy life in ac- 
tive practice, Fuller gave freely of his 
time and energy to the upbuilding of 
his chosen profession through partici- 
pation in the activities of technical so- 
cieties, through contributions to the 
engineering press and through educa- 
tional activities. His record in this 
respect is outstanding. He was a mem- 
ber of the American Water Works 
Association (President); the Ameri- 
can Public Health Association (Presi- 
dent); the Engineering Foundation 
(Chairman) ; the American Society of 
Civil Engineers (Vice-President) ; the 
American Institute of Consulting En- 
gineers; the American Society of Me- 
chanical Engineers; the Institution of 
Civil Engineers of Great Britain; the 
American Chemical Society ; the Amer- 
ican Society of Bacteriologists: the 
Engineering Institute of Canada; the 
Vereines Deutscher Ingenieure; the 
Association Generale des Hygienistes 
et Techniciens Municipaux of France; 
and the Franklin Institute. 

Perhaps the most significant of Ful- 
ler’s characteristics were his belief in 
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organization and his devotion to stand- 
ardization. 

In 1920, at the Montreal Conven- 
tion of the A.W.W.A., Fuller negoti- 
ated the organization of a committee to 
codify and standardize water works 
practice. The Association before that 
time had developed a few specifications 
documents, but its relation to the prepa- 
ration of those documents was not that 
of leadership but rather of cooperative 
participation. The group under his 
leadership and chairmanship was first 
called the Standardization Council, 
later the Committee on Water Works 
Practice. He continued to be a domi- 
nant influence in the A.W.W.A. dur- 
ing the time its constitution and by- 
laws were being substantially revised. 
At the New York Convention of the 
A.W.W.A. early in June 1934 (only 
a week before his death), Fuller was in 
constant attendance, participating in 
the sessions and continuing even then 
his stimulation of the activities of the 
Association and its elected leaders. 

Within the A.W.W.A., A.P.H.A., 
A.S.C.E. and F.S.W.A. alone, today 
more than 40,000 professional and 
technical men in North America are 
indebted to Fuller for the guidance of 
their organizational readjustments in 
the 1920-30 period which made pos- 
sible the standing that these associa- 
tions have today. 

George Warren Fuller was first of 
all a capable engineer, equipped with a 
mind that never closed a channel to 
new ideas. He was an inventive tech- 
nician—first in the laboratory field, 
later in engineering and design. He 
was a skilled negotiator, a public rela- 
tions counsel who never called him- 
self one, but who by such skill per- 
suaded reluctant city officials that they 
were very wise and right to authorize 
sanitary improvements. He was a loyal 
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citizen who found himself able and will- 
ing to render service to his country 
during World War I. He was uncan- 
nily able to give ear to the ideas and as- 
pirations of younger men in the field 
and to inspire in them some measure 
of the spirit of leadership that he pos- 
sessed. He believed in the organiza- 
tion and assembly of technical and 
professional men and devoted himself 
fully to the advancement of their as- 
sociations and societies to the end that 
they serve better through planned ac- 
tion and cooperation. 

Fitting indeed were the words of 
M. N. Baker, in his editorial tribute in 
the Engineering News-Record: 


History will be better able than we are 
to appraise the contributions of George 
W. Fuller to the art of water purifica- 
tion, but history will not be so well able 
to appraise Mr. Fuller’s personal qualities 
of understanding, kindliness, sound judg- 
ment and tact as are we who have been 
fortunate enough to have frequent con- 
tact with him in our daily work... . 
Here also should be recorded an acknowl- 
edgment of the debt the profession owes 
to Mr. Fuller, especially his chosen 
branch of the profession, for his liberal 
centributions of time and energy to its 
»fessional societies. It can be said 
without fear of contradiction that it was 
chiefly through his efforts that the Ameri- 
can Water Works Association has been 
raised from the level of a social group 
to its present high standing as a technical 
organization. Mr. Fuller’s passing also 
serves to re-emphasize the youthfulness 
of sanitary engineering and the funda- 
mental nature of the contributions made 
by a generation of notable men, now 
largely departed—work that centered 
around the Lawrence experiments and 
laid the foundation for present design 
methods and practices in water filtration. 
... Fuller’s achievements and those of 
others of his generation are a legacy to 
be utilized by the present generation to 
carry the art forward to greater perfection. 
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Specifications for Filtering Material 


Section 1—Scope 


The purpose of these specifications 
is to provide a general basis for choos- 


ing and specifying underdrain gravel 


Sec. 2.1—Physical Characteristics 


Gravel shall be obtained from an 
approved source and shall consist of 
hard, rounded stones with an average 
specific gravity of not less than 2.5. 
Not more than 1 per cent by weight of 
the material shall have a specific grav- 
ity of 2.25 or less. The gravel shall 
contain not more than 2 per cent by 
weight of thin, flat or elongated pieces 
(pieces in which the largest dimension 
exceeds three times the smallest di- 
mension) determined by hand picking ; 
and shall be free of shale, mica, clay, 
sand, loam and organic impurities of 
any kind. (If acid water is to be fil- 
tered, the gravel should be tested for 
solubility in hydrochloric acid. See 
Note 2.1 (p. 292) and Sec. A2.2 of the 
Appendix (p. 298).) 


Sec. 2.2—Porosity 


The porosity of the gravel in each 
layer shall be not less than 35 per cent 
nor more than 45 per cent. 


Sec. 2.3—Gravel Size and Layer 
Thickness 


The gravel shall be screened to 
proper sizes and placed in the filters in 
layers, as specified in Table 1, and the 
gravel within each layer shall be uni- 
formly graded. Gravel over } in. in 


diameter may be screened through wire 
screens with square openings or plates 


Section 2—Underdrain Gravel 
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and filtering material for mechanical 
or rapid sand filters, and for placing 
such materials in the filter. 


Wire screens 
shall be used for sizes smaller than } 
in. Not more than 8 per cent of the 
weight of any layer shall be finer or 
coarser than the limits specified for that 
layer. 


with round openings. 


TABLE 1! 
Gravel Size and Layer Thickness 

Gravel Layer Size 
Laver Thickness* Limits* 

in, in, 
Bottom - to — 
2nd 
3rd to 
4th - to 
5th to 


*To be filled in by engineer or purchaser. See 
Note 2.3 (p. 292). 


Sec. 2.4—Placing Underdrain Gravel 


The filter tank shall be thoroughly 
cleaned before any gravel is placed and 
shall be kept clean throughout the op- 
eration. Gravel made dirty in any way 
shall be removed and replaced with 
clean gravel. The bottom layer shall 
be placed carefully by hand to avoid 
movement of the underdrain system 
and to assure a free passage for water 
from the orifices. Each layer shall be 
completed before the next layer above 
is started. For materials less than } in. 
in diameter, the workmen shall not 
stand or walk directly upon the gravel 
but upon boards which will sustain the 
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weight of the workmen without displac- 
ing the gravel. Any gravel becoming 
mixed shall be removed and replaced 
in layers as herein specified. 

The correct thickness of each layer 
shall be obtained as follows: Before the 
gravel is placed, the top of each layer 
shall be marked on the side of the filter. 
The top of each layer shall then be lev- 
eled against a water surface held at 
the appropriate mark. None of the 
particles shall be less than half sub- 


Sec. 3.1—Physical Characteristics 


In these specifications, filter sand is 
classified as material less than 2.0 mm. 
in diameter. Filter sand shall be com- 
posed of hard, durable grains, free of 
clay, loam, dirt and organic matter. 
Not more than 1 per cent by weight 


TABLE 2a 


Filter Sand Sizes 


Per Cent Range 
Size mm. 

1 —to— 

10 — to— 

60 —to— 

99 —to— 


shall be flat or micaceous particles. 
(If acid water is to be filtered, the sand 
should be tested for solubility in HCl. 
See Note 3.1 (p. 294).) 


Sec. 3.2—Sand Sizes 

In specifying sand sizes, either Sec. 
3.2.1 or Sec. 3.2.2, but not both, shall 
be used. 

3.2.1. Filter sand shall be well 
graded and material showing abnormal 
grading may be rejected. The particle 
size distribution shall be determined 
by screening through standard sieves,* 


Tyler ¥2 series or equivalent U.S. 
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merged, and there shall be no places 
where additional gravel can be placed 
without the particles extending more 
than one-half of their volume above the 
water surface. 


Sec. 2.5—Measurement and Payment 


For furnishing and placing under- 
drain gravel, as specified, the contrac- 
tor shall receive the unit price per cu- 
bic yard specified in the contract. (Sce 


Note 2.5 (p. 294).) 


series. The per cent sizes shall be de- 
termined from a plot of the percentages 
of the material passing each sieve 
TABLE 2b 
Filter Sand Sizes 


; | Sieve Number | AS.A 
-Siewe 
per cent | ler US. | 
Oo. No | 

to | 12 | 1.68 
—to- | 14 | 16 1.19 
nine | 20 | 20 | O84 
to — 28 (30 | 0.59 

to- | 35. «40 0.42 
— 48 | 50 | 0.30 

to— | 65 | 70 | 0.21 


against the rated opening of the sieve, 
or the equivalent diameter of the grains. 
When so plotted, per cent sizes shall 
fall within the ranges given in Table 
2a. The ratio of 60 per cent size to 10 
per cent size shall not exceed 1.70, and 
no particles shall exceed—mm. (See 
Note 3.2 (p. 294) for suggestions on 
sand size to be specified.) 

3.2.2. Filter sand shall be well graded 
and material showing abnormal grad- 
ing may be rejected. The particle size 
distribution shall be determined by 
screening through standard sieves,* 


*For accurate size classification, sieves should be calibrated. See Sec. A2.4 of the 


Appendix (p. 298) for procedure. 


: 
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Tyler V2 series or equivalent U.S. 
series. When so tested, the percentage 
of material passing the several sieves 
shall be in accordance with Table 2b. 
(See Note 3.2 (p. 294) for suggestions 
on sand size to be specified. ) 


Sec, 3.3—Placing Sand in Filters 


Sand shall be transported and placed 
carefully to prevent contamination of 
any sort, and sand made dirty before 
or after placing shall be replaced with 
clean sand. Sand shall be placed in the 
filter, preferably through water, so as 
not to disturb the top layer of gravel, 
and shall be finished off smooth to the 
proper elevation. 
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Sec. 3.4—Measurement and Payment 


The final depth of sand shall be — in. 
(to be filled in by engineer or pur- 
chaser). The depth of sand shall be 
measured after the sand has been back- 
washed three times, at a rate to give 
30 per cent expansion of the sand, and 
then allowed to compact by closing the 
backwash valve slowly. Final closure 
of the valve from the opening that gives 
10 per cent expansion shall extend over 
not less than 30 seconds. The top 
layer of any very fine material shall be 
scraped off before measurement. 

For furnishing and placing filter 
sand as specified the contractor shall 
receive the unit price per cubic yard 
specified in the contract. 


Each note is numbered to correspond with the number of the section to which it refers. 


Note 2.1 


If adequate supplies of dense gravel are 
available, an average specific gravity of 
2.6 should be specified in place of 2.5. 

Where filters follow lime softening 
plants or filter relatively alkaline waters 
(pH of 8.0, or higher), or where opera- 
tions over many years have demonstrated 
the satisfactory nature of a gravel, acid 
solubility of the gravel is of minor im- 
portance. If aggressive or low-pH wa- 
ters are to be filtered, however, the acid 
solubility test is needed to exclude gravel 
with harmful amounts of limestone or 
shells. In such waters, the solubility of 
the gravel, determined as specified under 
Sec. A2.2 of the Appendix (p. 298), 
should not exceed the following limits: 
for gravel sizes % in. or larger, 10 per 
cent solubility; for sizes smaller than 3 
in., 5 per cent solubility. 

Note 2.3 

Many combinations of gravel layer 

sizes and thicknesses have been satisfac- 


tory. Typical specifications are shown in 


Table 3. 


For example, Note 2.1 refers to Sec. 2.1—Physica! Characteristics (of underdrain gravel). 


To assure the stability of the filter and 
to prevent the loss of sand through the 
gravel, or mixture of sand and gravel, 
the gravel layers should meet the follow- 
ing requirements : 


1. The gravel within each layer should 
be well graded. 

2. The top layer should consist of 
gravel not finer than ,\; in. nor larger 
than in. 

3. Except where porous’ underdrain 
plates are used, the minimum gravel size 
of the bottom layer should be 3 in. or 
larger. 

4. For proper grading of intermediate 
layers: [1] the minimum particle size of 
any layer should be as large as the maxi- 
mum particle size in the layer next above ; 
[2] within any layer, the maximum par- 
ticle size preferably should be not more 
than two times the minimum particle size 
and in no event more than three times 
the minimum size. 

5. The depth of any gravel layer should 
be not less than 2 in. nor less than twice 
the largest gravel size for that layer, 
whichever is greater. The bottom layer 
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TABLE 3 


Fogel Gravel Size and Layer Specifications 


Total 18 | 24 


| ‘| | | | 
‘idence, | Metropolitan|| Indianapolis | Mahoning |} 
ater Dist., Water Co. Chicago || Valley Dist., | 
Calif. (Fall Creek) | | “Ohio || 
Under- || 3-in. 4-in. | false-bottom | 4-in. | Wheeler | 2-in. porous 
drain || laterals laterals strainers laterals || bottom laterals ‘plate 
in. } in. | in. in. } in. 
Layer Thickness and Gravel Size—in. 
Layer || — Size | Size | Size | T | Size ping | Size Size Size 
Bottom) 6 | 6 7 | 1-14 || 6 3 | |} | 1-2 
2nd 3 © | 3-14 3 4 | 3 i-} || 4 4-1 
3rd 3 | 4 | 4-3} 3 2 || 3 4 4-3 || | 
4th 3 | 4-31] 4 | 3 |#10-4 || 34 | 3-4 3 || 
Sth | 34 | |] | 
Top 3 | 4 3 |#20- 24 | | 3 (0.8-1.24 
| | | | | 


19 | 


* Deep layer required to cover 10-in. collector. 
T Millimeters. 


should be thick enough to cover under- 
drain laterals, strainers or other irregu- 
larities in the filter bottom. 

6. The total depth of gravel above the 
underdrains should be net less than 12 in., 
except in filters with porous-plate under- 
drains where only one layer of fine gravel 
is sometimes used and frequently is omit- 
ted entirely. 


As suggested by Baylis, a formula may 
be used for determining the depth of any 
given size of gravel below the bottom of 
the top gravel layer. For example, with 
a top gravel layer of 1.6-mm. (,),-in.) 
diameter the formula is: 


M=K log D—2.5 


in which M is the depth in inches below 
the bottom of the top gravel layer; K is 
a coefficient taken as 11.63 to give a 
thickness of 34 in. to gravel layers in 
which the smallest gravel has one-half 
the diameter of the largest; and D is the 
diameter of gravel at any depth M below 
the top gravel, which has a diameter of 
1.6 mm. 

The formula is obtained by drawing a 
straight line on semilogarithmic paper, 
through the ;'y-in. diameter at the zero 
depth and the 4-in. diameter at a depth 


of 34 in. as shown in Fig. 1. Gravel 
layer thicknesses are determined from 
the graph or equation as in the following 
example : 

Assume a gravel size of {-) in. (9.5- 
15.9 mm.). For D=9.5 mm., M=9.0 
n.; for D= 15.9 mm., M=11.5 in. The 


1163 log D-z 


Distance Below Top Layer (M) — in 


Fic. 1. Determining Gravel Depth 


required layer thickness is 11.5—9.0 
= 2.5 in. 

For other assumed top gravel sizes 
and layer thicknesses, a similar formula 
with different constants may be derived 
in the same manner. 

This equation is used in determining 
the thickness of all layers of gravel ex- 
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TABLE 4 
Grain Size Distribution, by Per Cent Size 


Grain Size-—mm. 


Per Cent | ‘oars 
Size* Fine Medium Coarse 


| Min. Max. Min. Max. Min. | Max. 


1 | 06.26 | 0.32 0.34 0.39 0.41 0.45 
| 045 | O55 | O55 | 0.65 
99 0.93 | 1.50 | 1.19 | 1.80 1.46 | 2.00 


* It the size distribution of the sand particles is such that 1 per cent of a sample is finer than 0.34 mm., the 
sand has a 1 per cent size of 0.34 mm. 
tT The ratio of the 60 per cent size to the 10 per cent size shall not exceed 1.70. 


cept the bottom one, which is arbitrarily tions over many years have demonstrated 

made of greater thickness, depending on the satisfactory nature of a sand, acid 

the character of the underdrain system. solubility of the sand is of minor impor- 

tance. If aggressive or low-pH waters 

Note 2.5 are to be filtered, however, the acid solu- 

Gravel is usually paid for in a lump _ bility test is needed to exclude sand with 

sum or at a unit price per cubic yard in harmful amounts of limestone or shells. 

place or at a unit price per ton. The — [n such waters, the solubility of the sand, 

first two methods are preferable under determined as specified under Sec. A2.2 

| contract work because they eliminate the of the Appendix (p. 298), should not ex- 
possibility of dispute regarding excessive ceed 5 per cent. 

moisture, or loss or waste of gravel dur Note 3.2 


ing shipment or placement. 
1. Grade to be used. Filter sands ex- 
Note 3.1 tending over a wide range of sizes have 
Where filters follow lime softening given satisfactory results. The grade of 
plants or filter relatively alkaline waters sand to be used in any particular filter 
(pH of 8.0 or higher), or where opera- cannot be specified without consideration 


TABLE 5 


Grain Size Distribution, by Sieve Size 


Sieve Number Fine Medium 


| AS.A. Effective Size—mm. 

Sieve Opening - - 
N.S mm. | 
Tyler US. 0.35-0.45 | 55 $5 


Per 


Cent Passing Sieve 


94-100 84-99 68-93 


14 16 1.19 

20 20 0.84 71-97 49-84 30-71 

28 | 30 0.59 | 31-73 14-39 6-31 

35 40 0.42 6-25 2-6 0-1 
| 


0-3 0-1 


t 
; 
4 
j 
| 
Coarse 
| 
| 
. 
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of local conditions and controlling factors. 
For purposes of definition in these specifi- 
cations, the following limits have been es- 
tablished for the 10 per cent, or effective 
size: fine sand, 0.35 to 0.45 mm.; medium 
sand, 0.45 to 0.55 mm.; coarse sand, 0.55 
mm. or larger. (If the size distribution of 
the sand particles is such that 10 per cent 
of a sample is finer than 0.45 mm., the 
sand has an effective size of 0.45 mm.) 
In general, coarse sand will permit 
longer filter runs between washings than 
fine sand, and with good pretreatment 
facilities and close technical control will 
yield results adequate for most purposes. 
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water consumption are not of great im- 
portance; [5] backwash is limited by fil- 
ter plant design to rates sufficient for 
cleaning fine sand only; [6] rapid buildup 
of grain size with calcium carbonate fol- 
lowing softening is expected. 

Medium sand is a compromise between 
the coarse and fine and is frequently suit- 
able under average conditions. 

2. Grain size distribution. Section 3.2 
of the specifications includes alternate 
methods of defining sand size distribu- 
tion. The first assigns limiting sizes to 
stated percentages by weight. For ex- 
ample: “The 10 per cent size shall be 


' 
a 


20 30 40 5060 70 80 90 95 


98 99 99.9 


Per Cent Passing Sieve 
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Coarse sand is less effective than fine in 
the removal of turbidity and bacteria. 

Coarse sand is applicable when: [1] 
pretreatment is consistently good; [2] 
the highest degree of filtration is not 
required; [3] benefits from longer filter 
runs and less wash water offset any dis- 
advantages from lower water quality; 
[4] filter design will permit the neces- 
sarily high backwash rates. 

Fine sand is applicable when: [1] pre- 
treatment is sometimes poor; [2] the 
maximum removal of turbidity is needed ; 
[3] the maximum removal! of bacteria is 
needed to safeguard health; [4] benefits 
of longer filter runs and lower wash 


Grain Size Distribution 


between 0.35 and 0.40 mm.” Since the 
sieves will not separate the sand into 
fractions exactly equal to 1, 10, 60 and 99 
per cent of the total weight, the sizes 
corresponding to these percentages must 
be interpolated from a plotting of the 
percentage of sample passing each sieve 
against the separation size of that sieve. 
The plotting is best made on logarithmic- 
probability paper (see Fig. 2), but semi- 
log plotting can be used if probability 
paper is not available. 

The second method of classification de- 
fines the percentage of sand that shall be 
finer than stated grain sizes. For ex- 
ample: “The percentage of sand finer 


i 
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Sieve Sizes | 
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than 0.4 mm. shall be between — per cent 
and — per cent of the total.” By fixing 
percentages that correspond to the sepa- 
ration sizes of standard sieves, the results 
of a sieve analysis can be used directly 
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size; [3] the 99 per cent size does not 
exceed 2 mm. or 4 times the 10 per cent 
size, whichever is smaller. 

The grading of the three sands, speci- 
fied according to sieve sizes, is given in 


without plotting. 


Typical specifications for fine, medium 
and coarse sands are given in Table 4. 


Typical Sand Size Specifications 


Table 5. Limiting values for the three 
grades are plotted on _ logarithmic- 


probability paper in Fig. 2. The plotting 


TABLE 6 


10% Size 


Max. Ratio 


Plant 0% size Other Size Requirements 
Min. Max. 10°% size 
mm, mm. 
Chicago 0.62 0.70 1.50 1%, 0.485-0.550 mm.; 2%, 0.520-0.590; 4%, 
(1946) 0.560-0.630; 8%, 0.600-0.680; 16%, 0.650-0.745; 
32%, 0.720-0.840 
Detroit 0.45 0.50 1.40* | 30%, 0.50-0.60 mm.; 90%, 0.75-1.15; 98%, 1.00- 
(1931) 1.70; 100% to pass 2,0-mm. opening; 100% to be 
retained on Tyler 48-mesh sieve (penalties pro- 
vided for minor deficiencies) 
Metropolitan | 0.45 0.50 1.65 (20-in. sand layer supported on 4-in. layer of coarse 
Water Dist., material, with 10% size between 1.0 and 1.5 mm.) 
Calif. (1939) 
Kansas City | 0.40 0.50 1.65 Not over 0.2% to be finer than 0.20 mm.; not over 
(1925) 1.0% to be finer than 0.25 mm.; not less than 90% 
to be finer than 0.80 mm. 
Mahoning 0.38 0.42 1.60 Same as for Kansas City; also, not less than 28% 
Valley Dist., nor more than 32% to be finer than 0.50 mm. 
Ohio (1930) (21-in. sand layer supported on 6-in. coarser sand 
layer, with 10% between 1.0 and 1.5 mm.) 
Providence, 0.35 0.40 1.60 Not less than 95% to be finer than 1.00 mm.; 100% 
R.I. (1924) to be finer than 2.00 mm. 


* Minimum, 1.20. 


These specifications will meet ordinary 
requirements. However, there are other 
intermediate sand sizes and sands with 
more uniform size distribution which will 
work fully as well, and a sand should not 
be rejected simply because it falls out- 
side the ranges noted. A well graded 
sand of the approximate desired effective 
size will be satisfactory if: [1] the 1 
per cent size is not less than 0.5 times the 
10 per cent size; [2] the 60 per cent size 
does not exceed 1.7 times the 10 per cent 


of sieve sizes is based on nominal open- 
ings, not on actual separation size. 

Where closer limits for sand size distri- 
bution are required, the ranges may be 
made narrower than those noted and the 
sizes may be specified for more points 
along the curves. 

Sand specifications 
plants are shown in Table 6. 

3. Calibration of sieves. The approved 
method for calibrating sieves is described 
fully in Sec. A2.4 of the Appendix (p. 


for various 
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298). Attention is directed to the method 
of rating sieves against a standard set of 
sieves described therein, which requires 
much less time and effort than the 
original method of counting and weighing 
sand grains. 

The actual separation sizes of the most 
accurate sieves available today frequently 
vary from the manufacturers’ ratings and 
stated openings. In general, over the 
range normally used in testing filter 
sands, the equivalent diameter of separa- 
tion is approximately 1.1 times the rated 
opening. Continued use of sieves will 


The removal of turbidity and bacteria 
by a filter is affected not only by the 
grain size, but also by the particle shape. 
Sharp, angular particles produce larger 
voids and do not remove as much mate- 
rial as rounded particles of the same 
equivalent diameter. 

Comparable filtering results will be ob- 
tained with several types of materials 
meeting approximately the size ratios and 
porosity percentages noted in Table Al. 


TABLE Al 


Relative Size and Approximate Porosity 


Relative Approx. 
Material Particle Porosity 
Size per cent 
Rounded sand 1.00 40-45 
Rounded anthracite 
or rough sand 0.90 45-50 
Crushed quartz or 
crushed anthracite 0.73 50-55 


The grading from coarse to fine can 
be similar regardless of the material used, 
and the standard specifications can be 
applied with minor modifications. 

Anthracite coal is sometimes used to 
advantage in place of sand or gravel. 
For successtul operation, the anthracite 
coal should be obtained from an approved 
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cause a gradual increase in the actual size 
of separation. The results of analyses 
with uncalibrated sieves are of limited 
accuracy, and close comparison with re- 
sults obtained elsewhere with another set 
of sieves is impossible. However, great 
accuracy is not usually needed in the 
selection of sand, and variations in sieve 
openings are normally less than the toler- 


ances allowed in sand specifications. 

Purchasers requiring that calibrated 
sieves be used should so specify in Sec. 
3.2. 


source ; must be clean, and free from long, 
thin or scaly pieces; and should have 
a hardness of 3. to 3.75 on the Moh scale 
and a specific gravity of not less than 
1.55. 

The principal advantages of anthracite 
are as follows: 


1. Because of its low specific gravity, 
coal can be backwashed at about two- 
thirds the rate required for sand; wash 
water facilities of lower capacity can be 
used. This may be of considerable value 
in the renovation of old filters in which 
the underdrain system is inadequate for 
the proper backwashing of sand. 

2. Coal is insoluble in acid or caustic 
as normally encountered, and water pass- 
ing through a coal filter will not pick up 
silica. 

3. The surface of the coal particles is 
such as to resist better than sand some 
encrustations and grease accumulations. 

If layers of coal and sand are used 
in the same filter, the coal layer must be 
on top of the sand, and not vice versa, to 
prevent mixing caused by differences in 
specific gravity. 

Crushed quartz has been used to only 
a limited extent in water works prac- 
tice. 
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Sec. A2.1—Sampling 


Samples of gravel shall be not less than 
k cu.ft. for sizes 4 in. or larger, and not 
less than 1 qt. each for all smaller sizes. 
At least one sample shall be taken 
from each carload or each 30 cu.yd. of 
gravel. 

Sand samples shall be not less than 1 
qt., and one sample shall be taken from 
each 10 cu.yd. 

Samples shall be furnished in clean, 
dust-tight receptacles, carefully labeled as 
to source and date of sampling. The 
samples shall be quartered or riffled to 
suitable size for analysis. 


Sec. A2.2—Acid Solubility 


Samples shall be not less than 10 g. for 
sand and fine gravel, and for gravel 1 in. 
and larger shall contain not less than ten 
representative particles. The test proce- 
dure is as follows: 

Rinse the sample with distilled water 
to remove all dust and fine material, dry 
and weigh. Immerse the sample in 40 
per cent (by volume) HCl (prepared by 
diluting four volumes of concentrated 
HCl—specific gravity 1.18-1.20-—to ten 
volumes with distilled water) for a period 
of 24 hours at room temperature (be- 
tween 65° and 75°F.). After 24 hours 
thoroughly rinse the sample with distilled 
water, dry and weigh. The percentage of 
solubility is given by the formula: 
Loss in weight 
Original weight 
Sec. A2.3—Gravel Porosity 


An open container of known volume, 
not less than 4 cu.ft. for material over 1 
in., and ,\, cu.ft. for finer material, shall 
be filled completely with the material to 
be tested. The container and material 
shall be agitated during filling to assure 
compaction. (The volume of the con- 
tainer equals C.) The voids shall be filled 
completely with water by pouring from 
a graduated cylinder or other measuring 


Solubility (%) = <« 100 


device. The water shall be added slowly 
to assure escape of all trapped air. (The 
volume of water added equals V’.) The 
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porosity, in per cent, is given by the 
formula : 


Porosity (%) =V/C x 100 
Sec. A2.4—Sand Porosity 


The porosity of sand may be deter- 
mined with a volumetrically graduated 
Jackson turbidimeter tube, 75 cm. long 
and approximately 2.8 cm. in diameter. 
The procedure is as follows: 


Pour a weighed sample (zw) of approxi- 
mately 150 g. of sand into the Jackson 
tube, which is half full of water. Shake 
the contents to remove entrained air from 
the sand. If the water appears dirty, 
decant and repeat until the sand is clean 
and free from air. Take care not to lose 
sand while decanting. 

Fill the tube completely with water and 
stopper. Mount the tube in a clamp as- 
sembly on a laboratory supporting stand 
so that the tube can be rotated about an 
axis at right angles to the tube length. 
Place a rubber pad under the bottom of 
the tube, which is now clamped firmly just 
above the middle. 

Rotate the tube through 180 deg. and 
allow the entire sand sample to settle to 
the cork. Keep the cork tight. Quickly 
invert the tube again, right side up, with 
the bottom resting upon the rubber pad. 
The tube should be righted and firmly in 
place before the first grains of sand have 
settled upon the bottom; the entire column 
is allowed to settle with the operator 
standing clear of the apparatus. Read 
the volume (7) of sand immediately. 
(The Jackson turbidimeter method of de- 
termining porosity gives results 1 or 2 
per cent higher than those obtained in test 
filters.) The porosity, in per cent, for 
silica sand with a specific gravity of 2.65, 
is given by the formula: 

w 


Porosity (%) = — 
v 


65 
100 


Sec. A2.5—Calibration of Sieves 
The entire statement of “Calibration of 
Sieves’ 


contained in the Manual of Wa- 
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ter Works Practice is reproduced here 
because the method is still valid and the 
Manual is no longer in print or generally 
available : 


Sieves are made from carefully selected 
brass wire cloth having as nearly as possible 
square and even sized meshes. The frames 
are of metal, fitting one to another and the 
last to a pan at the bottom so that there will 
be no loss of material. The wire cloth may 
be bought in large pieces, carefully inspected 
and a number of sets of sieves made as nearly 
as possible alike from these pieces. A serial 
number is stamped on each sieve in small fig- 
ures for permanent record. After the size of 
separation is determined, as described below, 
that size should also be stamped on it but 
in larger and more conspicuous figures. 

The dimensions of wire cloth recommended 
by the Bureau of Standards are shown in 
the Journat (Jour. A.W.W.A., 5: 345 
(1918) ).*! 

It has not been found possible to get a 
number of sieves that will give exactly the 
same size of separation. Even among sieves 
made from the same piece of wire cloth 
there will be variations. A great deal of 
time and ingenuity has been spent in trying 
to make the sieves interchangeable. An ap- 
proximation to this result can be accom- 
plished ; but it is not necessary and if accom- 
plished would make no material change in 
present methods or results. 

With the mass system of plotting the line 
resulting from plotting the analysis of a 
given sample made by any rated sieves should 
be the same within reasonable error limits as 
that resulting from the use of any other 
rated set. 

The number of sieves to be used and the 
relation between their sizes of separation 
have been frequently discussed. The re- 
quirements vary according to the kind of 
sand and the purposes for which it is to be 
used. In examining bank sands and sands 
for sand filters having uniformity coefficients 
of 2.5 and over, a set of sieves in which 
there is a ratio of approximately 2 to 1 
between sizes of separation of each sieve and 
the next will answer. In examining even 
grained sands with uniformity coefficient un- 

Ai Since the publication of this material in the Jour- 
NAL, the American Standards Association has developed 
“Standard Specifications for Sieves for Testing Purposes 

ASA Z723.1-1939.” This is available from the A.S.A., 
70 Kast 45th St.. New York, N.Y... at 25 cents per 
copy. Table 1 from that document is reproduced here- 
with as Table A2. 


MATERIAL 299 


der 2.0, such as are used in mechanical 
filters, at least one intermediate sieve, be- 
tween each two such sieves, is needed. In 
some offices screen openings having a ratio 
of the V2 to each other are preferred. The 
greatest interest in filter sand will be as to 
the size of particles ranging from 0.30 to 0.6C 
mm. and two or three extra sieves in this 
range will be helpful. A liberal number of 
sieves in a set is advantageous; but in any 
particular analysis, only those sieves neces- 
sary to the purpose in hand should be used. 
It will never be necessary to use the whole 
of a full set at one time. A set of sieves 
can frequently be split into two sets, putting 
every alternate sieve in one set and the other 
in another. Such split sets will be ample for 
many purposes, and it should make no mate- 
rial difference in the results which of the 
two sets is used. 

Specifications for sieves have been pre- 
pared by the United States Bureau of Stand- 
ards and by the American Society for Test- 
ing Materials. 

The finest wire cloth available for making 
sieves has about 200 meshes per lineal inch 
and the size of separation found for it is 
usually between 0.100 to 0.110 mm. That 
cloth and one of the two of the next coarser 
sizes, are woven with a twill, two over and 
two under and have quite different sifting 
qualities from coarser cloth woven, one over 
and one under. 

The coarsest wire mesh to be used has 20 
meshes per inch. All coarser sieves are bet- 
ter made from perforated metal plates. 
These are more uniform and satisfactory 
than large mesh wire cloth. 

Sieves are surprisingly durable when care- 
fully handled; but it is well to recheck the 
rating at intervals. Leaks sometimes de- 
velop, and these are disclosed by rerating. 
Leaks may result from accidents to the 
cloth which enlarge some of the holes, or 
the cloth may get loose from the metal sides 
of the sieves. In either case the leaks can 
be stopped by solder; and it is a good plan 
to go over old sieves occasionally with a 
soldering iron, closing possible points of 
leakage. 


Irregularities in Plotting 


An irregular line, that is to say, one with 
sharp bends either up or down, shows badly 
rated sieves or defective methods of sifting. 
If sieves do not show good consistent plot- 
tings with fairly direct lines, the rating and 
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TABLE A2 


(Table 1 From ASA Z23.1-1939) 
Nominal Dimensions, Permissible Variations, and Limits for Woven Wire Cloth of Standard Steves 


Sieve Opening Permissible | Permissible Wire Diameter 
Variations Variations 
Size or in in 
Sieve Designation in. Average Maximum in. 
mm, (approx. Opening, Opening,* mm. (approx. 
equivalents) per cent per cent _ equiv alents) 
(1) (3) (4) (5) (6) (7) 
COARSE SERIES 
Ws en Ia 107.6 4.24 +2 +3 | 5.6 to 9.7 0.220 to 0.380 
101.6 4.00 +2 +3 5.6 to9.7 0.220 to 0.380 
3 88.9 3.50 +2 +3 53 to93 0.210 to 0.365 
76.2 3.00 +2 +3 14.8 to81 | 0.190 to0.320 
63.5 2.50 +2 +3 14.4 to7.1 0.175 to 0.280 
(2.12-in.)** 53.8 2.12 +2 +3 4.1 to 6.2 0.160 to 0.245 
50.8 2.00 +2 +3 4.1 to 6.2 0.160 to 0.245 
44.4 1.75 +2 +3 3.8 to5.7 0.150 to 0.225 
1 38.1 1.50 +2 +3 3.7 05.3 0.145 to 0.210 
31.7 1.25 +2 +3 35 to48 0.140 to 0.190 
26.9 1.06 +3 +5 13.43 to4.50 (0.135 to0.177 
25.4 1.00 +3 +5 3.43 to 4.50 0.135 to 0.177 
22.2 0.875 +3 +5 3.23 to 4.22 | 0.127 to 0.166 
_ 19.1 0.750 +3 +5 3.10 to 3.91 0.122 to 0.154 
15.9 0.625 +3 +5 2.74 to 3.43 0.108 to 0.135 
13.4 0.530 +3 +5 2.39 to 3.10 0.094 to0.122 
12.7 0.500 +3 +5 2.39 to 3.10 0.094 to 0.122 
11.1 0.438 +3 +5 2.23 to 2.84 0.088 to 0.112 
9.52 0.375 | +3 +5 2.11 to2.59 | 0.083 to 0.102 
7.93 0.312 | +3 | +5 1.85 to 2.36 0.073 to 0.093 
6.73 0.265 +3 +45 1.60 to 2.11 | 0.063 to 0.083 
6.35 0.250 +3 +5 1.60 to2.11 | 0.063 to 0.083 


5660 micron (No. 319)..| 5.66 0.223 | +3 +10 1.28 to 1.90 | 0.050 to 0.075 
4760 micron (No. 4).... 4.76 0.187 +3 +10 | 1.14 to 1.68 0.045 to 0.066 
4000 micron (No. 5).... 4.00 0.157 | 23 10 1.00 to 1.47 | 0.039 to 0.058 
3360 micron (No. 6).... 3.36 0.132 +3 +10 0.87 to 1.32 | 0.034 to 0.052 
2830 micron (No. 7).... 2.83 O11 +3 +10 0.80 to 1.20 | 0.031 to 0.047 
2380 micron (No. 2.38 0.0937 +3 +10 0.74 to 1.10 0.0291 to 0.0433 
2000 micron (No. 2.00 0.0787 +3 +10 0.68 to 1.00 | 0.0268 to 0.0394 
1680 micron (No. 1.68 0.0661 +3, +10 0.62 to 0.90 0.0244 to 0.0354 
1410 micron (No. 1.41 0.0555 +3 +10 0.56 to 0.80 0.0220 to 0.0315 
1190 micron (No. 1.19 0.0469 +3 } +10 0.50 to0.70 | 0.0197 to 0.0276 


1000 micron (No. 18).... 1.00 0.0394 +5 +154 0.43 to 0.62 | 0.0169 to 0.0244 
840 micron (No. 20).... 0.84 0.0331 +5 +154 0.38 to 0.55 0.0150 to 0.0217 
710 micron (No. 25).... 0.71 0.0280 +5 +154 0.33 to 0.48 | 0.0130 to 0.0189 
590 micron (No. 30).... 0.59 0.0232 +5 +154 0.29 to 0.42 0.0114 to 0.0165 
500 micron (No. 35).... 0.50 0.0197 +5 +15¢ 0.26 to 0.37 | 0.0102 to 0.0146 
420 micron (No. 40).... 0.42 0.0165 +5 +254 0.23 to 0.33 0.0091 to 0.0130 
350 micron (No. 45).... 0.35 0.0138 +5 +25¢ 0.20 to 0.29 0.0079 to 0.0114 
297 micron (No. 50).... 0.297 0.0117 +5 +254 0.170 to 0.253 | 0.0067 to 0.0100 
250 micron (No. 60).... 0.250 0.0098 +5 +254 0.149 to 0.220 | 0.0059 to 0.0087 
210 micron (No. 70).... 0.210 0.0083 +5 +254 0.130 to 0.187 | 0.0051 to 0.0074 


0.114 to 0.154 | 0.0045 to 0.0061 


177 micron (No. 


149 micron (No. 100).... 0.149 0.0059 +6 +400 0.096 to 0.125 | 0.0038 to 0.0049 
125 micron (No. 120).... 0.125 0.0049 +6 +404 0.079 to 0.103 | 0.0031 to 0.0041 
105 micron (No. 140).... 0.105 0.0041 +6 +404 0.063 to 0.087 | 0.0025 to 0.0034 
88 micron (No. 170).... 0.088 0.0035 $6 +402 0.054 to 0.073 | 0.0021 to 0.0029 


74 micron (No, 200).... 0.074 0.0029 +7 +604 0.045 to 0.061 | 0.0018 to 0.0024 
62 micron (No. 230).... 0.062 0.0024 +7 +904 0.039 to 0.052 | 0.0015 to 0.0020 
53 micron (No, 270).... 0.053 0.0021 +7 +904 0.035 to 0.046 | 0.0014 to 0.0018 
44 micron (No. 325).... 0.044 0.0017 +7 +902 0.031 to 0.040 | 0.0012 to 0.0016 
37 micron (No. 400).... 0.037 0.0015 +7 +902 0.023 to 0.035 | 0.0009 to 0.0014 


** The five sieves marked in the first column with a double asterisk (**) may be used instead of the 4-in., 2-in., 
1-in., 4-in., and 14-in. sieves when it is desired to have a series of sieves nesting with the Fine Series and continuing 


that series with the V2: : 1 ratio. All of the other sieves listed above are in V2: 1 ratio with the Fine Series within 
the limit of the specified permissible variations. Care should be taken in designating the five sieves marked with 
the double asterisk; they should not be designated as 4-in., 2-in., 1-in., '4-in., and 4-in., but as 4.24-in., 2.12-in., 
1.06-in., 0.530-in., and - 265-in. (or by the manufacturer's nominal eo Sh for example, for the last three 1.050-in.. 
0.525-in., and 0. 263- in.) 

a For sieves from the 1000-micron (No, 18) to the 37-micron (No. 400) size, inclusive, not more than 5 per cent 
of the openings shall exceed the nominal opening by more than one-half of the permissible variation in maximum 
opening. 
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methods of sifting ought to be at once in- 
vestigated. Inadequate shaking or a leak 
may be the cause. Some irregularity at the 
upper end is unavoidable, because with 50 or 
100 gram samples, a single particle weighs 
so much as to make a difference in the plot- 
ting at the top. Such irregularities must 
be passed as of no significance. 

The curvature of the line at the bottom is 
of fundamental importance. When a line 
bends down at the fine end of the regular 
plotting (or up on probability paper), it 
means that the fine material has been re- 
moved, usually by washing or some arti- 
ficial process so that it is unusually free 
from small particles and is cleaner than nor- 
mal sand. When the line at the bottom 
curves upward on the regular plotting (or 
downward on probability paper), it indicates 
that there is an excess of fine particles such 
as might, for instance, be found in a sand in 
a filter resulting from accumulation of par- 
ticles taken from the water being filtered. 
In general, a normal sand gives a direct line 
to the end and in some cases almost a 
straight line. 


Definition of Size of Grain 


The size of grain of granular material is 
defined as the diaineter of a sphere of equal 
volume. 

The size of grain is always the ultimate 
standard. The size of mesh or opening is 
not to be substituted for it. 

When sieves with rectangular or round 
openings are used and with all other methods 
of separation, the method should be tested 
out as far as possible to ascertain the actual 
size of separation for that particular sieve or 
procedure and the result should be stated in 
grain size rather than in terms of sieve open- 
ings. The reasons for this will be stated 
below. 

At Lawrence, Mass., it was found, as the 
average of numerous measurements, that the 
three axes of the grain, selecting the longest 
possible and taking the other two at right 
angles to it, are as 1.38, 1.05, and 0.69 to the 
mean diameter. The cube root of their prod- 
uct is a close approximation to the mean. 


Rating 


It can be easily shown by experiment that, 
when a mixed sand is shaken upon a sieve, 
the smaller particles pass most rapidly at 
first and as the shaking is continued, after 
the smaller particles are all out, larger par- 
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ticles pass until a limit is reached when al- 
most nothing more will pass. The last and 
largest particles passing represent the sep- 
aration of that sieve. Practically all of the 
material that passes in the usual analysis is 
finer than these last particles and practically 
everything that remains is coarser. 

The size of separation of a sieve bears 
some relation to the size of mesh; but the 
relation varies and is not to be depended 
upon. There are unavoidable irregularities 
of the meshes in individual sieves. More- 
over, particles passing the finer sieves are 
larger in proportion to the mesh size than is 
the case with coarser sieves. For these rea- 
sons the actual sizes of separation are de- 
termined by actual measurement. Elaborate 
measurements of meshes and wires are un- 
necessary and do not contribute to the ac- 
curacy of the final result. 

In rating a set of sieves a representative 
sand sample, preferably with a uniformity 
coefficient that is not too low, is put in the 
sieves and the process of shaking is carried 
out precisely as it would be in an ordinary 
analysis. The sieves are then taken apart 
for further examination one at a time. If 
the sample taken for this purpose is of such 
grain size that some sieves show but little 
material left on them, these sieves should be 
discarded forythe present purpose and tested 
further with another sample better adapted 
to their rating. Sieves that have a substan- 
tial amount of sand left on them are taken 
one at a time and given a certain further 
amount of shaking. The small amount of 
material collected in the pan from this addi- 
tional shaking will all of it be of particles 
of nearly the same size. 

The size of these particles is now to be 
determined. The procedure is to count out 
a considerable number of them and to weigh 
them and to determine their size from their 
average weight. The size is the diameter of 
a sphere of equal volume. When the weight 
and specific gravity are known the diameter 
can be calculated. 

The volume of a sphere is 47D*. It is 
also equal to the weight divided by the spe- 
cific gravity. The weights are stated in 
milligrams and the diameters in millimeters. 
The specific gravity of sand ordinarily used 
averages 2.65. Very few sands fall below 
2.6 or above 2.7. It is well to determine 
the actual specific gravity of the particles of 
the sand being used; but in most cases 2.65 
may be used. Where this is the case it is 
computed that D = O.9VIV. The exact co- 
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efficients are: for specific gravity 2.60, 0.9023 ; 
for 2.65, 0.8966; for 2.70, 0.8910. A line 
drawn on 20 inch base logarithmic paper can 
be conveniently used for conversion, or the 
calculation may be made by a log slide rule. 

An accurate balance for weighing the par- 
ticles is necessary. The counting is best car- 
ried out by putting a small sample of sand 
on paper ruled in squares, covered and placed 
where it cannot be disturbed during the proc- 
ess of counting. Every sieve should be rated 
at least three times, preferably with different 
kinds of sand, and consistent results obtained 
before they are accepted. 

The number of particles to be counted will 
hardly be less than 100 in any case. One 
hundred particles 0.4 mm. in diameter will 
weigh 88 milligrams and it will take a 
delicate balance to weigh these with sufficient 
accuracy. 

For the finer sieves the number of par- 
ticles that must be counted will be larger, 
running up to several thousand for the 200 
mesh sieve. In a general way the sieves 
most important in filtration, 0.2 mm. and 
upward, will not require the counting of 
numbers so large as to be unduly burden- 
some. 

For the two or three finer sieves in each 
set the rating by counting is more tedious 
and it will be better to rate a few such sieves 
with the utmost care and depend upon in- 
direct or comparative rating (to be presently 
described) for the others. 


Effect of Shape of Grains Upon Rating 


The shape of the grains whether round, 
oval or angular makes some difference in 
the rating of the sieves. This matter was 
tested out by making 50 ratings of sieves 
ranging from 0.134 to 1.03 mm., or from 
140 to 20 meshes per inch, with different 
kinds of sand. The work was done years 
ago by two men working independently. 
Several samples of each of five kinds of 
sand were used. Each sieve was rated on 
all the different kinds of sand and the aver- 
age rating from all determinations taken. 
The relative rating with each particular 
kind of sand was then calculated for each 
sieve and these were averaged for all sieves. 
The average results were as shown on 
Table A3. 

From this it appears that sand that is 
somewhat worn and rounded gives a slightly 
lower rating to a sieve than either com- 
pletely rounded or entirely angular grains. 
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TABLE A3 
Rating in 
Kind of Sand Used in Rating 
of All 
Red Wing, Minn., wind worn and 
aimost epherical 1.012 
New Jersey Sea Shore, water worn 
and considerably rounded...... 1.000 
Allegheny River, originally glacial 
drift, but water worn......... 0.982 
Masscahusetts Bank sand, glacial 
drift, sharp grained...........) 1.004 
Crushed quartz, entirely angular. .| 1.007 


The entire range in results is small and not 
of much practical importance. 


Relation Between Mesh Size and Size of 
Separation 


The following represents approximately 
the relation between commercial brass wire 
cloth and the sizes of separation. 


Meshes perin.... 200 140 100 50 40 30 20 
Separationinmm. 0.10 0.13 0.17 0.33 0.48 0.63 0.95 


The results will vary either way from these 
values, which are only given as an aid in 
selecting proper cloth for sets of sieves. 


Width of Mesh or Grain Size 


It has been proposed at various times that 
sieves should be made with wire cloths of 
standard mesh, all dimensions being most 
carefully defined, and that such carefully 
made sieves should be used without rating. 
In this case the size of the mesh would be 
substituted for the grain size. This proce- 
dure has been largely adopted for sand to 
be used for concrete and other purposes. 

Philip Burgess (Jour. A.W.W.A., 2: 493 
(1915) ) sets forth the advantage of this 
procedure. In the discussion that followed 
is a statement (p. 504) of the advantages 
of adhering to the grain size as a basis for 
classification. This statement is referred to 
for further particulars. Both of these papers 
were reprinted (Engineering Record, 71: 
644). The Committee Report of 1918 (p. 
543) contains further particulars of the sieves 
recommended by the Bureau of Standards, 
but no further discussion on the main ques- 
tion. 

Other proposals for simplifying sand anal- 
yses and methods for stating results have 
been made from time to time. The “fineness 
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modulus” method developed by Abrams 
should be here mentioned. The Committee 
Report of 1924 (Jour. A.W.W.A., 11: 677 
(1924) ) should be consulted for interesting 
discussions of this and other possible modi- 
fications of auxiliaries to existing methods. 


Comparative Rating 


When sieves were first rated by weighing 
and counting particles at Lawrence, Mass., 
duplicate sieves were made and rated with 
the utmost care and in the thirty-five years 
since that time, one set of these sieves has 
been kept by one worker for the sole pur- 
pose of comparing with other sieves. In 
other words this set has been reserved as a 
control standard. It has been found possible, 
by using these and other carefully rated 
sieves, to obtain comparative ratings of value. 

The method used is to take two old and 
very carefully standardized sets of sieves, 
such as the one above mentioned and another 
and ten new and untested sets of sieves. One 
hundred grams of sand suitable for this use 
are taken. These same 100 grams are put 
through each of the 12 sets of sieves in suc- 
cession and the separations recorded. With 
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careful manipulation the loss of material in 
the twelve siftings is not enough to be of 
importance. It should not exceed at most 
half a gram; but to eliminate any error that 
might be introduced in this way, the process 
is at once repeated with another sample of 
sand, the same sets of sieves being used; 
but this time in reverse order. The analyses 
of each sand sample taken for these tests 
are plotted on a special sheet of paper of 
much larger scale than is used in routine 
work. Logarithmic paper on 20-inch base is 
appropriate. The analysis is first plotted 
from the two sets of rated sieves. The re- 
sults from these must be consistent and plot 
in a direct line. From this line and the per 
cents passing all the other sieves, the corre- 
sponding sizes of separation are ascertained. 
This process is ordinarily repeated several 
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We wish ourselves a happy 68th birthday! Now that we're by 
way of qualifying for membership in the Austere Society of Septuagenarian 
Sages, we’re becoming less and less touchy about our anniversaries and 
more and more conscious of the values of venerability. Thus, though our 
last year’s checkup (see text pages 261-2) proved that we're still a grow- 
ing boy, it behooves us now to assert our ancience and so establish our 
claims to the respect due our seniority : 

A.W.W.A. was born on March 29, 1881, at Engineers’ Hall, Wash- 
ington Univ., St. Louis, Mo., weighing in at 24 members. Although vir- 
tually contemporaneous, N.E.W.W.A. did not see the light of day until 
more than a year later, on June 21, 1882. And to internationalize these 
facts of life, we extend the record to our British friends, reporting : 1896 
as the birth date of the Institution of Water Engineers, the industry’s tech- 
nical group; 1911, of the British Water Works Association, composed of 
management personnel; and 1946, of the Association of Water Works 
Officers, a group of water works staff officials. 

Certainly these facts should put us in our place. And if our age be 
insufficient to time-honor us in your view, give greeting at least to the 
apparent absence of senility or decrepitude. 

But speaking of age and time: 

The Atomic Hour has struck! No longer are we dependent upon 
the erratic revolution of the Earth to tell us when we can close up our desks 
at night; now we can gage our efforts by the infinitely, if imperceptibly, 
more stable dictates of the atomic clock. 

When the Atomic Age was ushered in some time ago, we gave it as 
cordial a welcome as our confused cautiousness would permit. When bigger 
A-bombs, guided missiles, supersonic planes and bases in the stratosphere 
were announced, we tut-tutted our trepidation as ignorance and took refuge 
in Junior’s comic strips. But when National Bureau of Standards’ sci- 
entists brought us back to earth again with an atomification we could al- 
most understand, we took heart and allowed ourselves to examine the im- 
plications. 

It became immediately obvious, of course, that the revolutions of the 
Earth could not be considered dependable, varying as they do by as much 


(Continued on page 2) 
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as one part in twenty to thirty million from day to day, and slowing down at 
a rate of about 0.002 second per century. And we went along with the 
Bureau scientists in substituting the constant vibrations of the atoms in 
ammonia molecules as a base, when we learned that their variation in clock- 
ing could be reduced to about one part in a hundred million. But once 
we got that far, we wondered if we shouldn’t go back to Buck Rogers and 
Superman. 

Consider for a moment what our adoption of atomic time will mean. 
If, for instance, the current rate of rotational slowdown is maintained—and 
there is no reason to suppose that the drag of the tides will subside—we 
must look forward to a 25-hour atomic day in 1,800,000 centuries—a mere 
matter, understand, of 65,745,000,000 days. Granted that we shall be able 
by that time to realign our present units of measurement, such as megd., 
and even that we shall be able to use the extra hour of sleep by then, but 
what of the interim? Are we going to keep abreast of the extended 
day by making constant changes in those units ; are we going to have a 24}- 
and then a 244-hour clock ; and how are we going to know when to celebrate 
the New Year? Even much more worrisome than that, why should we 
accept the present Earth-bound hour as standard? Why not go back to 
the beginning of Time, or of the calendar at least, and give us now the bene- 
fit of a few more minutes leisure per day? No, we fear there must be some- 
thing subversive about anything so difficult to understand. Besides, if the 
idea is as important an advance in scientific history as is said, we have but 
to wait a few vears until Russia claims another “first,” and then, of course, 


we'll have good reason to give it up. 


The Great Gildersleeve, water commis- 
sioner of the air waves, will be presented with 
an A.W.W.A. membership certificate in the 
course of his broadcast Wednesday evening, 
March 23rd. Samuel B. Morris, A.W.W.A. 


Past-President and general manager of the Los 


Angeles Le] artment oft water and power, Wii 
the which he livard aver 
the NBC network. In addition, it is expected 


hat the Gildersleeve adventu 
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Postscripting our recent nosebeat (see January P&R p. 48), we 
can now report that Cornell University’s smell-testing chamber has been 
dubbed the “Olfactorium,” and is already being used in the conduct of basic 
research in “olfaction.” Among other experiments being performed are 
some on odor blending, odor removal, odor masking and the thresholds of 
human odor perception, but our main immediate interest in the project stems 
from its promise soon to give us a uniform and practical technical vocabu- 
lary of smells. Apprised that many interested industries have already made 
generous contributions of odorous substances to Cornell’s new “library of 
odors,” the water works field eagerly awaits some evidence of reduction in 
its own receipts. But even failing that, we can look forward to a glossary of 
nostrilclature that is more definitive than our own “whiff of watermelon and 
stink of skunk.” 


Another means of getting around the unreliableness of the human 
snout is the procedure, based on rejection rather than refinement, recently 
developed by Dr. Lionel Farber of the G. W. Hooper Foundation, Univ. of 
California Medical School. Farber foregoes the dubious pleasure of sniffing 
in favor of measuring odor intensities chemically, using a test solution of 
potassium permanganate in alkali as his indicator. Developed originally 
to detect spoilage in fish, this test, which involves drawing a measured 
amount of chemically cleaned air through a definite volume of prepared 
edoriferous sample into the test solution, has already been applied to spices, 
coffee and bread. Who can tell where his next scent is coming from? 


Hardly the “golden” jubilee, since it prides itself on being America’s 
largest producer of cast-iron pressure pipe, the U.S. Pipe and Foundry Co. 
is nevertheless celebrating its 50th anniversary this month. Back in March, 
1899, several producers with foundries located in eight states joined to form 
what was then called the U.S. Cast Iron Pipe and Foundry Co. In the 
course of its development, the company pioneered the American production 
of deLavaud centrifugally cast pipe in 1921, and now devotes more than 
85 per cent of its output to the Super-deLavaud pipe developed in 1932. 
Pipe is now produced at four large and modernized plants at Bessemer and 
North Birmingham, Ala. ; Chattanooga, Tenn. ; and Burlington, N.J.; with 
other operations carried out elsewhere. At Burlington also is a large 
laboratory recently completed for research and development projects, with 
pilot plant facilities for static and centrifugally cast steel and iron products. 


Engineering offices, laboratories and plant facilities of Walker 
Process Equipment, Inc., have been moved into a modern, one-story build- 
ing at 518 Hankes Ave., Aurora, Hl. The former location was at 33 Hoyt 
Place, Aurora. 


(Continued on page 6) 
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“The Story of Magnesium” is the first in a series of Techbooks 
published by the American Society for Metals to provide the nonengineer- 
ing public with the technical information needed to understand the use of 
metals in industrial production. Within the educational range of the high 
school student or workman, the 260-page book has been written by W. H. 
Gross and can be used in a lecture series or plant course in conjunction 
with a film strip which is also available from the publishers. The book is 
cloth-bound and sells for $1.50 the copy from A.S.M., 7301 Euclid Ave., 
Cleveland 3, Ohio. 


The position of superintendent of water works and sewerage in a 
southeastern city of 80,000 population is open for a young but well qualified 
and experienced engineer. The position is a new one which was created 


by the reorganization of the city’s public works department, under the pres- 
sure of a $4,000,000 water supply construction project that has just begun. 
Beginning salary will be in the $5,000 to $6,000 range, depending upon the 
qualifications of the applicant. Address C. E. Perkins, City Manager, 
Winston-Salem, N.C. 


(Continued on page 8) 
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Thar’s gold in them thar taps, according to Mel Casson, cartoonist 
creator of the Jeff Crockett strip, which appears daily in the New York 
Herald Tribune. And to prove it, Casson has his cast of cartoon charac- 
ters turn on their faucets to strike it rich. Explanation is that the gold, 
from a rich deposit, has been carried into the water system by underground 
rivers and streams. Result, apparently, is that the city water commissioner 
for once obtains cooperation in his conservation campaign. 

Whimsical though the approach may be, any water works man will 
testify to the truth of Casson’s basic principle. There is gold in “them 
thar taps,” and they ought to be used accordingly. And though the gold 
isn’t in the reapable, spendable form in which the Casson cast found it, that 
shouldn’t reduce the public’s appreciation of it. 

We might, incidentally, point out that if the gold were more metallic 
than metaphoric, no inflation-struck water superintendent would let it es- 
cape his till, unless it were out California-way, where gold is by ‘way of be- 
ing more common than water these days. 


One man who appears literally convinced that his water depart- 
ment has been filtering out a water-borne lode is H. D. Vaughn of El Paso, 
Tex., who recently sued the city for $54,114 to compensate for the injuries 
he sustained tripping over his backyard water meter. All of which seems to 
indicate that some people are too impatient even to wait until the gold 
reaches their faucets. 


The continued distinction between professional and nonprofes- 
sional employees for collective bargaining purposes was urged upon the 
Senate Committee on Labor and Public Welfare by a panel sponsored by 
the Engineers Joint Council. The Senate committee is considering the re- 
vision of the Taft-Hartley Law, under which the distinction was introduced. 
Previously, according to the engineers, many engineers were prevented 
from bargaining separately from other employees even though their in- 
terests did not coincide and the professional group was unanimous in de- 
siring the separation. The provisions of the Wagner Act forced them to be 
included in larger labor unions, in which they were often outvoted on 
specific issues by sheer numerical weight. 


R. W. Murphey has been appointed advertising manager of the 
Taylor Forge & Pipe Works of Chicago. 


W. R. Wischendorff has been appointed district manager of the 
western offices of Dearborn Chemical Co., with headquarters at 807 Mateo 
St., Los Angeles. For the past ten years he has been sales representative 
for Dearborn in central Wisconsin. 

(Continued on page 10) 
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Ozonation comes to the rescue of even the 

most difficult water purifying problems! 

There’s no need to put up with disagreeable 

tastes, odor or unsightly color. Why not call 

on the years of Ozone Research and 

experience of The Welsbach Corporation, 

designers and builders of the world’s 

largest Ozone installation for the treatment 

of municipal water at the Philadelphia 

Belmont filtration plant. This Ozone installa- 

tion will eventually treat 70,000,000 gallons -_ 

daily. OZONE PURIFICATION alone, or READ HOW PHILADELPHIA 
in combination with other standard treat- ved to Ozone water treat- 
ments, may be the answer to YOUR taste, mont: Send todey for your 


copy of the booklet, ‘*Phila- 
odor and color problem. delphia Finds the Answer!" 


THE WELSBACH CORPORATION 
OZONE PROCESSES DIVISION 
1500 Walnut Street Philadelphia 2, Pa. 
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Shades of Dale Carnegie’s past stole over the friendly facade of 
New York’s Versailles Restaurant last January 21, as Jimmy Jemail, In- 
quiring Fotographer for the Daily News, elicited “the secret of their popu- 
larity with their friends” from a triumvirate of water works peddlers con- 
vivially contemplating their morrow’s meeting with New York Section 
buddy-buds. At bat for the questioning cameraman were Casey Jones of 
Simplex Valve & Meter Co., Jake Van Atta and John Horgan of Ralph B. 
Carter Co.—and all three made hits, though not in that batting order, by 
bowling, by befriending friends and by felicitous forgetlessness. 

At any rate, in the January 28 issue of the News, the fotogenic features 
of the above-named witnesses, together with their “secret” testimony, ap- 
peared to take care of the male half of the personality poll. And we, of 
course, were gratified to note that our own water works personalities do 
carry so much “pparent weight. As a matter of fact, taking our own ex- 
perts at their word, we must confess that we spent last Saturday bowling, 
startled one of our friends by greeting him at a New York intersection and 
slapped a perfect stranger on the back to the tune of “Hello, Mike!” 
Quite confidentially, we have one fewer friends right now, and remain un- 
popular with the other, but we aren't giving up! 


— on page 12) 


Saving Features of 


UNIVERSAL’ 


CAST IRON PIPE 


LAID WITH ONLY WRENCHES 


NO CAULKING MATERIALS 


NO GASKETS. NO BELL 
HOLES TO Dic. 


*REG. U.S. PAT. OFF, 


APPROVAL 


For water supply, fire ti 
| sewage disposal systems, fudustrial, irri- 


is 4 gation. Flexible. 
More Than a Half Century / pt. C 
¢ | | THE CENTRAL FOUNDRY COMPANY 
of : | | 386 FOURTH AVENUE, NEW YORK 16,N. Y. 


| | Gentlemen: Send us infermation and catalog 
| on UNIVERSAL CAST IKON PIPE. 
| 


NAME____ 
STREET 
CITY 


Dependable Use 


KUPFERLE FOUNORY CO sT tours 


JOHN C 
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Cleoning controlled by 2 woy radio 


NATIONAL CLE 
\ pressure 


Way back in 1907 and again in 1926 National successfully cleaned the 
water mains of Washington, D. C. 

In 1945 a five year program to clean and recondition the entire water 
main system of Washington was begun and National in conjunction with 
the Centriline Corporation was again awarded the cleaning contract for 
1945, 1946, 1947, 1948 and 1949 — in short, the entire cleaning job! 

Tests made on those lines already cleaned and centrilined indicate a 
co-efficient of over 130 as against less than 90 before cleaning, resulting 
in lower pumping costs, increased volume and higher pressure. 

Let us estimate the cost of restoring your lines to at least 95% of their 
original carrying capacity. Write today. 


NATIONAL WATER MAIN CLEANING COMPANY i 
50 Church Street, New York 7, N.Y. 


ATLANTA, 1221 Mortgage Guarantee Building * BOSTON, 115 Peterboro Street * CHICAGO, Room 
1336, 122 So. Michigan Avenue * HOUSTON, 2518 Grant Street * KANSAS CITY, 421 BMA Building 
LOS ANGELES, 448 South Hill Street * MEMPHIS, 822 Dermon Building * OMAHA, 3812 Castellar 
Street © RICHMOND, 210 East Franklin Street * SPRINGFIELD, MO., 844 North Main Street * SALT 
LAKE CITY, 149-151 W. Second So. Street * SAN FRANCISCO, 681 Market Street * MONTREAL, 
2028 Union Ave. * VANCOUVER, B. C., 505 West Ist Ave. * WACO, P.O. Box 887 * WINNIPEG, 
576 Wall Strest * HAVANA * MAYAGUEZ, PUERTO RICO * BOGOTA ® CARACAS * MEXICO CITY 
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(Continued from page 10) 


Damages due to water hammer were awarded in what may be a 
precedent-making decision in the Madison, Wis., federal district court last 
December. The action was based on the standard extended coverage 
clause in the insurance policy which the L. L. Olds Seed Co. of Madison 
had with the Commercial Union Assurance Co. of New York. After 
listening to expert testimony, the jury decided with the seed company that 
flood damage due to a broken main was caused by water hammer, and that 
water hammer was covered by the provisions of the policy as being actually 
an explosion within the pipe. The award for over $25,000 in water damages 
thus seems to have resulted from the decision that the sudden pressure waves 
which result when a flow of water is suddenly stopped, come within the 


i definition of an explosion. As a result, it is believed likely that standard 
; extended coverage clauses will be altered in the future to exclude damage 
: due to water hammer, or that underwriters requirements will be revised to 


include water hammer arresting equipment. 


W. H. Couse has been appointed eastern division manager of 
Smith-Blair, Inc., with headquarters in East Orange, N.J. 


(Continued on page 14) 


AMONG WATER WORKS 
MEN... Gor Sale 


Immediate Delivery 


CAST-IRON PIPE 
AND FITTINGS 


ELLIS PIPE | 150 psi. Pressure—B. & S. A.W.W.A. 
| New Pipe—4, 6, 8, 10 and 12 in. 


CUTTER 
J | Reconditioned Pipe—12, 16, 20 and 24 in. 
is BEST | | Valves—All Sizes—New and Reconditioned 
| 


FOR CUTTING LARGE SIZES | Flanged Pipe—6, 8 and 10 in. New 
OF PIPE —12 and 14 in. Reconditioned 


C-I. Water Pipe Fittings—All Sizes and 
Kinds 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


IMMEDIATE DELIVERY NOW 
ON ELLIS PIPE CUTTERS 


Write for circular and price 
list 


ELLIS & FORD MFG. CO. 


Soil Pipe—From 2 to 15 in., and Fittings. 
Immediate Delivery 


Tagco, Inc. 
111 Front Street 
Hempstead, LI., N.Y. 


Telephones: Hempstead 2-5535 and 8857 


FERNDALE 20, MICH. 
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80% 


With The Compact ACCELATOR 


The PREFERRED Water Conditioning Plant! SEND FOR.. 


Quick mixing, coagulating, settling, Ae : 
sludge removal . . a// these steps are re- our water conditioning analysis 
placed IN ONE COMPACT UNIT by the sheet. Fill in and return it with a 
ACCELATOR! Savings in space, up to sample. You will receive our labora- 
80%, are possible. Other superior be aoe tory analysis and report promptly. 
tages are, 1. Lower construction costs, Take advantage of this dependable 
2. Simpler operation, 3. Faster chemical free laboratory service now! 
reaction, 4. Higher ratings, 5. An exclusive 
slurry recirculation feature which produces 
better, cleaner water in less time. Over 
1100 ACCELATOR installations are now 
softening or clarifying almost ONE BIL- 
LION gallons of water every day! Without 
obligation discuss your water condition- 
ing problem with our nearest field engineer. 

© BETTER WATER CONDITIONING ® 

AND WASTE — SINCE 


INFILCO 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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(Continued from page 12) 


The Dry-Iceman Cometh, perhaps, back! Contradicting the of- 
ficial Air Force pronouncement of a couple of months ago (January P&R 
p. 4), two General Electric scientists and our old friend Dr. Irving P. 
Krick, president of the American Institute of Aerological Research, Pasa- 
dena, Calif., have revealed new successes in rainmaking, both with dry ice 
and with silver iodide vapor. In California, too, the editors of the Stan- 
ford University Law Review have indicated something less than faith in 
the Air Force conclusion by publishing a detailed discussion of the legal 
problems involved in “cloud-busting.” And, finally, the U.S. Weather 
Bureau, which was party to the disillusioning Air Force experiments, has 
resumed investigations on its own. All of which suggest that the Air Force 
communique was, at the very least, a little premature. 

As good as our word, however, we’re eschewing this opportunity to do 
any detailed gloating and propose to postpone resumption of the regular 
monthly installments of the cloudburst chronicle until some further evidence, 
considered admissible even by the Air Force, is presented. Meanwhile, of 
course, we must admit that the success of the rainmakers will do a great 
deal to alleviate a drought of our own, in providing necessary raw material 
for both percolation and runoff. 


But speaking of artificial inducement, yet another method of 
coaxing a water supply may soon be explored in Southern California. 
Observing that the Hemet-San Jacinto Valley earthquake of last December 
4 not only doubled the flow from springs along the foothills, but rejuvenated 
other springs which hadn’t flowed for years, geologists and engineers are 
wondering if they haven’t discovered the real answer to the Southwest’s 
water shortage. Admittedly it will take more than dry ice to provoke a 
productive temblor, but perhaps that problem would be more to the taste of 
the Air Force, which has had considerable experience in producing reason- 
able facsimiles thereof. At any rate, we shan’t be too surprised to hear 
reverberations of the idea from our drought-ridden California confreres. 


(Continued on page 16) 


BOND-O is machine-blended for 
absolute uniformity and contains a 
germicide to inhibit oxidation by 
sulfur bacteria. BOND-O Rubber 
Packing Gaskets are resilient—bac- 
teria-free and quickest of all pack- 
ings to install. Made in sizes 4” 
to 24’’. 


A safe and dependable self-caulking, 
self-sealing compound for jointing 
water mains. Used with complete 
confidence by hundreds of water 
works. 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, N. Y. 


| 
e Every Bond-o Joint is a Good Joint ¢ 
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Easy to Install 
Maintenance-Free 
100% Salvage Value 


Installing K & M “Century” pipe, 6”, in New Hampshire. Note how pipe line follows 
curvature and contour of road. Traffic vibration does not affect ''Century" pipe. 


Kg M ‘Contury” ASBESTOS -CEMENT PIPE 


Easy to Install 
K & M “Century” can be cut on the job, 
drilled and tapped in the field. Lightweight, 
13’-lengths require no machinery to lower 
into position. Result: reduced labor costs, 
lower shipping and freight expenses. 


Maintenance-Free 
K & M “Century” pipe is immune to 
corrosion, electrolysis, tuberculation. Un- 
affected by road-traffic vibrations, other 
tough conditions. Williams and Hazen 
“C” of 140 remains the same indefinitely. 


100% Salvage Value 

K & M “Century” pipe actually grows 
tougher with age. Is easily removed and may 

K & M"Century” pipe in wooded area. Note proximity 

to tree roots—no hazard to tough “Century” pipe. be re-installed for use at original pressure, 


e Check the advantages of K & M “Century” 
Asbestos-Cement Pipe and you'll see why 
more and more engineers specify this dur- 
able combination of asbestos and Portland 
cement. Write today for complete informa- 
tion—your inquiry will receive prompt 


® . 
Nature made Asbestos... 


Keasbey & Mattison has made it 
serve mankind since 1873. 


KEASBEY & MATTISON 


COMPANY-AMBLER-+- PENNSYLVANIA 
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Competitive examinations for engineer officer appointments in the 
Regular Corps of the Public Health Service, in grades of junior assistant 
(2nd Lt.), assistant (1st Lt.) and senior assistant (Capt.) sanitary engi- 
neer, will be held April 11-13, 1949. Assignments in general sanitary en- 
gineering, water pollution control, environmental health research and other 
fields will be made with the individual’s abilities and experience—as well 
as the opportunities for his career development—in mind. Entrance pay 
for the three grades, with dependents, is $3391, $3811 and $4489, respec- 
tively. Increases of 5 per cent in base pay for every three vears of service, 
and promotions at regular intervals, are offered. Additional information 
and application forms are available from Surgeon General, Public Health 
Service, Washington 25, D.C., Attention: Div. of Commissioned Officers. 
Deadline for submission of applications is March 1&, 1949. 


Mathieson Chemical Corp. has contracted to purchase the business 
and assets of Southern Acid & Sulphur Co., Inc., through an arrangement 
which will distribute 205,000 shares of authorized but unissued common 
stock to the subsidiary’s shareholders. The principal products of Southern 
Acid are sulfuric acid, phosphates, fertilizers, and sulfur. 

(Continued on page 18) 


PROOF 
“STERELATOR EFFICIENCY” 


your valves and 
tapping machines 


with the 


Actual Users—THE BEST PROOF OF ALL— 


| Prove our claims that Everson SterElatorS are 
ar we 0 a DEPENDABLE - SAFE EFFICIENT 

| Easy to operate at LOW MAINTENANCE COST. 

| 

| 


Power Wrench Everson SterElatorSs METER-MIX-FEED Chlorine 


accurately for all water SterElizinG requirements. 
Furnished for manual or automatic operation. 
Read about it in the January issue of 
the Journal, pages 102 and 103 


LEE HYDRAULIC co. | Sterglators 


EVERSON MANUFACTURING CORPORATION 
Troy, N.Y. 221 West Huron Street, Chicago 10, Ilinois 


’ Everson SterElatorS utilize a high vacuum. 
The indicating FLOW METERS have a 10 to 1 ratio 
Send for list of installations. 
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VALVES 


STAINLESS STEEL 
TRACKS 


17 


Designed for longer life under severe operating con- 
ditions, this was the pioneer valve supporting the 
downstream gate in THREE places at EVERY point 
in its travel. In its full length of travel this gate is 
smoothly guided by the lower supporting lugs sliding 
on STAINLESS STEEL TRACKS. The center track, 
for the top lug, is bronze. 

This constant three-point support means eliminat- 
ing any tendency of the gates to tilt when partly open 
and score or wear the face of the seat ring. 

Another feature — during entire operation, the gate 
ring is held completely free from contact with the 
seat ring, by the tracks, until near the closing point. 
Then the tracks taper and allow contact between gate 
and seat, minimizing wear. 
Recommended for emergency shut- 
off, frequent operation, throttling 
service and vertical pipe lines. 

@ Without obligation on your part, a 
Rensselaer representative will be glad 
to give you the benefit of his experience 
in Valves, Hydrants and other Rensse- 
laer products. Call our nearest office. 


WHAT 3-POINT SUPPORT MEANS 

1—Valve closes easily under high 
differential head. 

2—Valve operates frequently 
without excessive wear. 

3—Valve can be used for throt- 
tling without damaging seat 
rings. 

4—The gates ore properly sup- 
ported for operating in verti- 
cal lines. 


LEADERSHIP FOR OVER 65 YEARS 


RENKXJELLYIR 


Gate Valves © Square Bottom Valves ® Tapping Valves and Sleeves 


Hydrants © Check Valves @ Air Release Valves 


RENSSELAER VALVE COMPANY ° TROY, N. Y. 


Division of Neptune Meter Company 


Atlunta, Bala-Cynwyd, Pa., Chicago, Denver, Haverhill, Mass., Hornell, N. Y., Kansas 
Angeles, Memphis, Okliah City, Pittsburgh, Sen F i 


Seattle, Waco 


3 City, Los 


FOR 
SQUARE BOTTOM | | 
AS 
| 
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| 
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(Continued from page 16) 
Disposal of radioactive wastes occupied the attention of a number 
of leading members of the water supply and sanitary engineering profession 
during a seminar held by the Atomic Energy Commission at Washington, 
D.C., on January 24-25th. In his introductory remarks, AEC chairman 
David E. Lilienthal pointed out that we must “learn to live with radiation,” 
and added that the problem could be solved as other problems have been 
solved—by learning as much as we can about it and by the application of the 
combined talents of the various scientific and engineering professions. 

In the course of the session the sanitary engineering problems in the 
atomic energy industry were extensively discussed and appraised by mem- 
bers of the commission staff and seminar participants. The singular na- 
ture of the problem which sets it apart from most disposal operations is oc- 
casioned by the fact that there is no chemical or physical means by which 
the radioactivity which has been induced in a substance can be cancelled. 
For this reason it was compared by A.W.W.A. Vice-President A. P. Black 
to a clock which has been wound up to a certain point and which must be 
allowed to unwind at its own inexorable rate. Thus the problem can only 
be resolved by short-term retention of wastes that lose their radioactivity 
quickly, by concentration and long-term storage or exclusion to a safe place 
of wastes that remain active for long periods, or by dilution to safe limits. 

Measurement and the setting of tolerance limits are essential tools in 
coping with such wastes, but the question of who sets the standards at- 
tracted considerable attention. As Abel Wolman, AEC consultant, ob- 
served: “This is one of the few industries . . . that is self-policing, and I 
doubt whether it ought to remain so.” Outside health and sanitation agen- 
cies, many felt, would eventually have to concern themselves with the toler- 
ance limits established, although there was praise for the earnest approach 
of the commission to the disposal problem. The radioactive level of the 
Clinch River, for example, into which the radioactive wastes from Oak 
Ridge are discharged, is considerably lower than that of many mineral wa- 
ters used widely for drinking. 

In addition to the A.W.W.A. members (the largest group attending), 
the organizations invited to participate included the Federation of Sewage 
Works Associations, the Conference of State Sanitary Engineers, the Con- 
ference of Municipal Sanitary Engineers, and various federal agencies. 


The Leak Detector Co. has been formed, with D. L. Blaik as presi- 
dent and general manager, and has been appointed sole distributor for the 
“Universal” leak detectors and pipe locators produced by the Water Leak 
Detector Co. of Columbus, Ohio. The new company, which is affiliated 
with Cortrol, Inc. and other organizations specializing in corrosion con- 
trol, submarine coatings, cathodic protection and electrolytic descaling, is 
located at 330 Bulkley Bldg., Cleveland 15, Ohio. 


(Continued on page 20) 
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OMEGA Belt Type 
Gravimetric Feeder. 


OMEGA PRODUCTS 
Volumetric Feeders * Gravi- 
metric Feeders * Solution 
Feeders * Lime Slaking 
Equipment * Bucket Elevators 
Laboratory Stirrers 


( LET'S BE SURE! INSTALL 


OMEGA 


CHEMICAL FEEDERS 


The OMEGA Belt-Type Gravimetric 
Feeder takes the uncertainty and 
guesswork out of chemical feeding 
— feeds by weight with 98% accu- 
racy, regardless of whether material 
is fine or coarse. Almost any water 
works chemical — lime, ferric sul- 
phate, soda ash, etc., can be fed: mate- 
rial flows from a hopper above and is 
continuously weighed on a short con- 
veyor belt carried on sensitive scales. 
Feeding rate can be preset by handwheel 
over a 100 to 1 range to deliver auto- 
matically the exact amount required — 
from 10 to 10,000 Ibs. per hr. Automatic 
alarms warn of empty bins or improper 
feeding. 

For dust-free operation order an 
OMEGA Dust Collector with your chem- 
ical feeder and eliminate the dust nuis- 
ance forever. 


Write for Bulletins. 


OMEGA MACHINE CO. 


(Division of Builders iron Foundry) 
61 Codding Street, Providence 1, R. I. 
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(Continued from page 18) 


Jet propulsion, which descended upon us via the vagaries of aero- 
nautics, wasted little time in adapting itself to such other media as pipe 
lighters, but even we had no idea it would so soon find its way into our medi- 
cine cabinets. Yet there it already is, in the form of a “brushless tooth- 
brush,” christened Orajet and characterized by a water-pressured squirt. 

Developed by New York dentist Charles L. Hyser, the device consists 
of a 22-in. tube of transparent plastic with a detachable nozzle at one end 
and an expansion bolt at the other, weighing in at only 2.0z. Requiring only 
the assistance of some toothpaste, squeezed into the nozzle from an ordinary 
tube, and a normal tap pressure, the Orajet aimed accurately at the molars 
will do a much better job of cleaning than any brush and will avoid the pos- 
sibility of abrasion cavities caused by scrubbing off enamel in an excess of 
enthusiasm. What’s more, says Dr. Hyser, in addition to showing a 
“tremendous” reduction in mouth bacteria, the Orajet holds promise of pre- 
venting tartar formation. 

A frustrated fireman since childhood, we’re anxious to give the Hyser 
hose a try while we still have a few fangs left in our face. As a matter of 
fact, it’s only the recent story of Rory, a lion in the Glasgow zoo, which gives 
us pause. Rory, it was, who mistook a garden hose in his cage for a snake, 
took a bite and ended up with a high-pressure jet in his throat which nearly 
drowned him. When resuscitated after 15 minutes of artificial respiration, 
Rory was observed to have a clean mouth, even though he forgot the tooth- 
paste. But, tempering our zeal for cleanliness with a certain joie de vivre, 
we've not yet Orajetted. 


L. L. Hedgepeth, formerly executive secretary of the Virginia 
State Water Control Board, has joined the American Cyanamid Co. as 
consulting engineer on industrial effluent problems. He will make his head- 
quarters at the Bound Brook, N.J. plant of the company’s Calco Chemical 
Division. 


ZECO and HI-ZECO Greensand Zeolite for water softening, filtra- 
tion and iron removal. ZECO Manganese Zeolite for iron and manga- 
nese removal. Corexite mineral for corrosion and water stabilization. 


ZEOLITE CHEMICAL CO. 
90 WEST STREET NEW YORK 6, N. Y. 
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1879—ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 

1. Single Acting 
2. Double Acting 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution 

and pump 


discharge 


SUBGE-RELIEF VALVE 


Maintains 
desired 
discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 


Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


A self contained 
unit with 
three or more 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 

2. Pilot oper- 

ated and with 

float traveling 

between two 

stops, for upper 


of water eleva- 
FLOAT VALVE tion. 


and lower limit 


Electric remote 
control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
hydraulically controlled or operated 
valves. 


Packing Replacements for all Ross Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 
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Believe It 


To the Editor: 

We have never noticed a column 
like Ripley’s “Believe It or Not” in the 
various publications of the A.W.W.A., 
but if you had one, we would be in- 
clined to submit the name of a young 
lady now employed as a clerk in the 
Division of Water as being very apt 
in the water works field. This young 
lady’s name, as it appears on our pay- 
roll, is Clorine Bugg. 

G. W. HAMLIN 
Commissioner of Water and Heat 
Dept. of Public Utilities 
Cleveland, Ohio; January 24, 1949 


We're afraid to give our readers the 
choice that Ripley does; we want them 
to believe that when the AIW.W.A. 
says so, it’s so. Be that as it may, we 
wish to caution you to keep Miss Bugg 
out of the clutches of the Wallace & 
Tiernan Personnel 


Compliment and Supplement 


To the Editor: 

Congratulations! The new JoURNAL 
cover and the addition of a cover pic- 
ture is a great improvement over the 
cover of previous issues. 

Also, again congratulations on your 
intentions to waive “water wenches, 
cover cuties and water maids” [Jan- 
uary, P&R, p. 1] as cover photos. If 
I may, I should like to suggest that 
you use photographs of men or women 
(not to be confused with the so-called 
cover cuties) who are prominent fig- 
ures in the water works profession, 
both past and present, or perhaps 
photographs of water purification 
plants and water works equipment 
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(i.e., actual installations, without mak- 
ing advertising of them). 

The JourNnaAL has been very useful 
to me in the past, and I am looking 
forward to each of the issues of the 
“better and more useful JOURNAL.” 

Joun F. Kecesein Jr. 
Chemist, Norristown Water Co. 
Norristown, Pa.; January 25, 1949 


To the Editor: 
What the H—? Ain't we gonna get 
no more abstracts ? 
James T. MacKenzie 
American Cast Iron Pipe Co. 
Birmingham, Ala.; January 21, 1949 


To Mr. Kegebein, thanks for the 
bouquets, and again thanks for the 
suggestions which will help us in our 
development of a cover policy. 

To all those who intend to make sug- 
gestions, thanks for your early atten- 
tion to that matter. 

And to Dr. MacKenzie, Yup! But 
January was moving month, and 
though February found the abstracts 
at a new address and under a new 
name, you no doubt recognised them 
there. As a matter of fact, though 
“Condensation” will involve some re- 
duction in articles abstracted, none of 
those from the hard-to-get foreign pub- 
lications will be omitted. And such 
American articles as would have been 
covered will be included in reference 
only. All of which represents a slight 
pulling in of our horns dictated by the 
inflationary facts of publishing life. 
As for the relocation, although that too 
was effected for economy, it has made 
it possible for us to comply with the 
request of many of our members who 
wanted the abstracts printed in a loca- 
tion that would permit clipping.—Eb. 
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METER 


.--A BETTER WAY 
to keep track of water! 


Water witching and guesswork are outmoded methods of detecting the 
water losses which can become costly when mains are unmetered. Every 
economy-minded municipality, large or small, needs today’s sure, simple 
metering with the Builders Propeloflo Meter. 


With this self-contained, self-operated meter in main, auxiliary and deep 
well supply lines, information on water usage is immediately obtainable. 
The Propeloflo Meter records directly in gallons, cubic feet, or other 
volumetric units — showing water consumption totals accurate within 
+ 2% of actual flow under most conditions. The Venturi body design, 
long straightening vanes, and streamlined operating mechanism insure 
wide-range flow totalizing and minimum loss of head. Builders Propelo- 
flo Meter is as easy to install as a valve or fitting and requires negligible 
adjustment and maintenance in the field. 


For Bulletin 350A, address Builders-Providence, Inc., (Division of Builders 
lron Foundry), 25 Codding Street, Providence 1, R. 1. 


BUILDERS PRODUCTS 
Venturi, Propeloflo and Orifice Meter * Kennison Nozzles °* Venturi Filter 
Controllers and Gauges °* Conveyoflo Meters * Type M and Flo-Watch 
Instruments * Wheeler Filter Bottoms * Master Controllers ° Filter 
Operating Tables * Manometers ~ Chlorinizer- Chlorine Gas Feeders 
Chronoflo Telemeters 


BUILDERS*=PROVIDENCE 
Tuument 
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PROFESSIONAL SERVICES 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports Valuations 
Laboratory 


1528 Walnut St. Philadelphia 2, Penn. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 
Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse 
Valuations—Reports— Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N.Y. Fai: field, Conn. 


Cuas. B. Burpick Louis R. Howson 
ONALD H. MAXWELL 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—SewaGeE DisposaL— 
HyprRavuLic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 EB. 19th St., New York 3, N. Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BURGESS & NIPLE 


Civil & Sanitary Engineers 


Water Supply and Purification 


Sewerage and Sewage Treatment 


584 E. Broad St. Columbus 15, Ohio 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50 Years 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Box 7088 Country Club P.O., Kansas City 2, Mo. 
Office: 95th & Troost Ave. 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 
L. BoGert Ivan L. Bocert 


J. M. M. Greia Ropert A. LINcoLN 
Donatp M. Dirmars ArtTHUR P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


} 
! 


Mar. 1949 


JOURNAL A.W.W.A. 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 

Light & Power Plants—Appraisals 


351 E. Ohio St. Chicago 11 


HAVENS & EMERSON 
W. L. Havens C. A. EMERSON 

A. A. Burcer F. C. Totites F. W. Jones 

Consulting Engineers 

Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader Bidg. Woolworth Bldg. 

CLEVELAND 14 NEW YORK 7 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 720 Salina, Kansas 


CHARLES HAYDOCK 
Consulting Engineer 

Water Works and Sanitation Industrial Wastes 

Design, Construction, Operation and Management 

Reports and Valuations 


Philadelphia 2 


Commercial Trust Building 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges—Flood Control 
Town Planning—Appraisals 
Investigauons & Reports 


Harrisburg, Pa. 


Scranton, Pa. Pittsburgh, Pa. 


HITCHCOCK & ESTABROOK, INC. 


Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 
Airports, Reports and Appraisals 


521 Sexton Bidg., Minneapolis 15, Minn. 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, dew and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front St. Harrisburg, Pa. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 
of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 
175 W. Jackson Blvd. 
Chicago 4, Ill. 
and Principal Mfg. Centers 
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JONES, HENRY & 
SCHOONMAKER 
(Formerly Jones & Henry) 

Consulting Sanitary Engineers 

Water Works 
Sewerage & Treatment 
Waste Disposal 
Toledo 4, Ohio 


THE H, C. NUTTING COMPANY 


Engineers 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 

Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


Security Bldg. 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


Parsons, Brinckerhoff, Hall & Macdonald 


G. Gale Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports Highways 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Salt Water Problems 


Investigations 


Water Supply 
Dewatering 
Recharging Reports 


New York 17, N. Y. 


551 Fifth Avenue 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. Wuirtock 
G. G. Werner, Jr. 


Ricuarp Hazen 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


Look to the Journal 
Advertising Pages 


for guidance when you require professional ser- 
vices or water works products. A condensed 
“Buyers’ Guide” appears in the final pages of 
this issue. 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18 N. Y. 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


50 Church St. New York 7, N. Y. 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 


Geophysics 
Flow Tests 


Water Supply 

Test Drilling 

Explorations Reports 
Design, Valuations & Supervision 


Reforma 12 Mexico City 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification: Sewerage & Sew- 
age Disposal; Industrial Wastes; Swimming Pool 
Control; Investigations & Reports; Design; 


Supervision of Construction; Operation 
Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 


Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


A. W. W. A. 
Membership Certificate 


Membership certificate, 84 x 11 in., suit- 
able for framing, 40¢. 
Submit name exactly as it should appear 
on certificate. 
American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 
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RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. Howe 
Appraisals— Reports 
asign—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 


Appraisals 
Columbus, Ohio 


Surveys Reports 
209 South High St. 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


WARD & STRAND 


Engineers 
Cuiayton N. Warp Joun A. Stranp 
Water Works Power—Water, Steam 
Water Purification & Diesel 
Sewerage Hydraulic Testing 
Flood Control Hydrological Investi- 
Irrigation & Drainage gation 


1 West Main St. Madison 3, Wisconsin 


RUSSELL & AXON 
Consulting Engineers 
Geo. 8S. Russe. F. E. WENGER 
Joe Wiiitamson, Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


JAMES F. SANBORN 


Consulting Engineer 


Water Supply, Sewage Disposal 


50 Church St., New York 7, N.Y. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


J. E. SIRRINE COMPANY 


Engineers 
Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


South Carolina 


Greenville 


WHITMAN, 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 
1304 St. Paul St. Baltimore 2, Md. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons « vailable in low-cost 


blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 


Send for catalog and price list 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N.Y. 
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AMERICAN 


WATER WORKS 
ASSOCIATION 


NEW MEMBERS 


Applications received January 1 to 31, 1949 


Allen, T. H., Water Supt., Madisonville, 
Tex. (Jan. '49) 

Altman, Hollis S., Engr.-Megr., J. B. 
McCrary Co., Inc., Box 126, S.L.I. 
Station, Lafayette, La. (Jan. '49) 

Andrews, A. N., Supt., Water Works, 
Angleton, Tex. (Jan. '49) 

Arnaud, Lee, Supt., Elec. Light & Water 
Dept., Jonesville, La. (Jan. '49) 

Aulds, Talbert E., Supervisor, Utilities 
Field Work, Box 911, Sunray, Tex. 
(Jan. ’49) 

Badeaux, E. L., Water Supt., Box 871, 
Donna, Tex. (Jan. '49) 

Baird, John E., Asst. Supt., Water Works, 
Florence Township, Florence, N.J. 
(Jan. ’49) 

Baldwin, Frank N., Director, Dept. of 
Utilities, City Hall, Houston, Tex. 
(Jan. 

Banks, Howard C., Supt., City Water 
Utility, 111 W. Pine Ave., Wildwood, 
N.J. (Jan. '49) 

Barnhart, Kenneth, Dist. Engr., The 
Permutit Co., 523 BMA Bldg., Kansas 
City, Mo. (Jan. ’49) 

Barsumian, Nazareth, see Tower Lakes 
Water Co., Inc. 

Barton, John V., Supt., City Water Works, 
Marlin, Tex. (Jan. ’49) 

Beadle, Raymond G., Water Supt., Spur, 
Tex. (Jan, '49) 
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Bishop, Marcus R., Chief Engr., Russell 
& Axon, Box 1431, Daytona Beach, 
Fla. (Jan. 


Blackmond, Randall, Water & Sewer 
Supt., 614 N. Water St., Monahans, 
Tex. (Jan. '49) 


| Blakeley, I. A., Supt. of Utilities, 510 W. 


Main St., Whitesboro 14, Tex. (Jan. 


Blucher, F. V., City Engr., Box 920, 
Corsicana, Tex. (Jan. '49) 

Bolton, C. M., Mer., Morgantown Water 
Co., 213 Fayette St., Morgantown, 
W.Va. (Jan. '49) 

Boyd, Alvin, Water & Sewer Supt., Box 
152, Pasadena, Tex. (Jan. '49) 


Brand, Charles W., Pres., Biscayne Water 
Co., 502 First National Bank Bldg., 
Miami 32, Fla. (Jan. '49) 


Brisco, G. N., Water Works Supt., Pub- 
lic Utilities Com., City Hall, Owen 
Sound, Ont. (Jan. 

Brodermann, Jorge, Civ. Engr., Calle k, 
No. 358, Vedado, Havana, Cuba (Jan. 
49) 


Brown, Eugene, Student of Chemistry, 
Univ. of Florida, Gainesville, Fla. (Jan. 
"49) 

Cagle, Hollis, Supt., Utilities & Health 
Depts., City Hall, Childress, Tex. (Jan. 

Calmon, C., Head, Research Lab., The 
Permutit Co., Box 18, Birmingham, 
N.J. (Jan. 

Camejo, Daniel, San. Engr., 30 Rocke- 
feller Plaza, New York 20, N.Y. (Jan. 

Carlock, Howard J., Chief Design Engr., 
American Water Works Co., 50 Broad 
St., New York 4, N.Y. (Jan. '49) 

Carroll, J. A., Water & Sewer Supt., Box 
904, Paducah, Tex. (Jan. '49) 

Catron, Joe, Supt., Water Works, 1600 
Ave. I, Rosenberg, Tex. (Jan. '49) 

Chastain, A. O., Mgr., Munic. Water 
Works, Box 188, Wynne, Ark. (Jan. 

Clark, E. E., Supt., Water Dept., Humble, 
Tex. (Jan. '49) 

Cogbill, Jess D., Chairman of the Board, 
Star City Water Co., Star City, Ark. 
(Jan. 
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This unique photograph taken through 12 feet 
of filtered water shows the Mosaic Seal in 
the new Roberts equipped filtration plant at 
Savannah, Georgia. 

Throughout this plant, and in hundreds of 
others around the world is another seal—your 
assurance of complete dependability in water 
treatment equipment. 


MECHANICAL EQuipMeNT 


Roserrs Fiver MF6.Co. | 
“DARBY, PENNA. 


ROBERTS FILTER 


MANUFACTURING CO. 
638 COLUMBIA AVE., DARBY, PA. 
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Concrete Conduit Co., M. C. Harford, 
Box 2670, Phoenix, Ariz. (Assoc. M. 
Jan. '49) 

Cox, Emmett B., Water Supt., 611 E. 
Marvin Ave., Waxahachie, Tex. (Jan. 
’49) 

Coyne, Glenn E., Water Works Supt., 
Box 189, Dilley, Tex. (Jan. ’49) 

Cushman, Robert L., Hydr. Engr., U.S. 
Geological Survey, Ground Water 
Branch, Box 2270, Tucson, Ariz. (Jan. 
49) 

Daniels, R. C., Supt., Water & Sewer 
Dept., Mexia, Tex. (Jan. ’49) 

Davis, Jack W., Dist. Mer.,. Transite 
Pipe, Johns-Manville Sales Corp., 618 
Continental Oil Bldg., Denver 2, Coio. 
(Jan. '49) 

Dawson, H. D., Munic. Engr., Munici- 
pality of Saanich, Royal Oak, Van- 
couver Island, B.C. (Jan. ’49) 

’ Day, Everitt B., Supt., Public Works, 208 
S. Esplanade St., Cuero, Tex. (Jan. '49) 

Decker, Curtis D., City Megr., City Hall, 
Grafton, W.Va. (Jan. 

deCordova, W. C., City Megr., Box 867, 
Livingston, Tex. (Jan. 49) 

Derr, Henry, Water Supt., 409 W. Kelly 
St., Pharr, Tex. (Jan. ’49) 


Dibdin, Frederick J. A., Asst. Engr., 
George P. Rice, Cons. Engr., 408 
Audubon Bldg., New Orleans, La. 
(Jan. '49) 

Dominguez, Alfredo E., Jr., Engr., Water 
Supply, Ministerio de Salubridad, Ha- 
vana, Cuba (Jan. '49) 

Douglas, Ralph W., City Engr., City 
Hall, Littlefield, Tex. (Jan. '49) 

Drunagel, Franklin H., Plant Operator, 
City Water Dept., Port Arthur, Tex. 
(Jan. ’49) 

Dunn, L. N., Mer., Munic. Water Works, 
Box 206, Camden, Ark. (Jan. ’49) 

Durham, Charles W., Cons. Engr., Hen- 
ningson Eng. Co., 626 Standard Oil 
Bldg., Omaha, Neb. (Jan. '49) 

Dutton, J. G., Water Supt., Knox City, 
Tex. (Jan. 

Dyer, Jack, Supt., Water Works, Box 901, 
Marfa, Tex. (Jan. '49) 

Edwards, Marvin R., see White Star 
Chemical Corp. 
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Faneuf, G. Arthur, Supt., Water Works, 
City Hall, Concord, N.H. (Jan. '49) 

| Forehand, Albert S., Mgr., Water & 
Sewage Works, Earle, Ark. (Jan. ’49) 

Fuller, Jack F., Salesman, Hersey Mfg. 
Co., 426—30th Ave., S., Seattle 44 
Wash. (Jan. 

Gilbert, Gordon M., Engr., Greater 
Vancouver Water Dist., Sun Bldg., 
Vancouver, B.C. (Jan. '49) 

Glazener, Clifford, Water Supt., Box 353, 
Killeen, Tex. (Jan, 49) 

Goforth, D. C., Water Supt., Box 31, 
Strawn, Tex. (Jan. ’49) 

Gonzalves, J. J. Autunes, Direccao des 
Servicos de Salubridade, Agente Tecnico 
de Engenharia,Pua Carlos Jose Barreiros, 
14-2°E, Lisbon, Portugal (Jan. ’49) 

Grambling, P. G., Jr., Supt., Dept. of 
Water & Light, Ruston, La. (Jan. '49) 

Grantham, Charles William, Water Works 
Supt., Box 6518, Baytown B, Tex. (Jan. 
*49) 

Greenberg, Arnold E., Research Asst., 
Dept. of Civ. & San. Eng., Massachu- 
setts Inst. of Technology, Cambridge 
39, Mass. (Jr. M. Jan. '49) 

Greene, W. E., Supt., Water & Light 
Dept., Box 111, Perry, Okla. (Jan. '49) 

Griffin, Ralph G., Jr., Asst. Dist. San. 
Engr., Bureau of San. Eng., Box 1741, 
Fort Worth, Tex. (Jan. ’49) 

Gutsch, L. A., Supt., City Water Works, 
Washington, Ind. (Jan. 

Hall, James C., Mgr., Public Works Com., 
Fayetteville, N.C. (Jan. '49) 

Hann, Victor, Director, Ozone Processes 
Div., The Welsbach Corp., 2409 W. 
Westmoreland St., Philadelphia 29, 


| Harper, M. J., Vice-Pres., 


(Continued on page 32) 


Pa. (Jan. ’49) 

Harford, M. C., see Concrete Conduit Co. 

Pittsburgh 
Equitable Meter Div., Rockwell Mfg. 
Co., 50 Church St., New York 7, N.Y. 
(Jan. '49) 

Haynes, William G., Water Supt., Box 
1016, Kermit, Tex. (Jan. '49) 

Heinsohn, Walter F., Water Supt., Odem, 
Tex. (Jan. 

Henley, Arvel, Supt., Water Dept., Box 
225, Eufaulo, Okla. (Jan. 49) 

Hester, Roy C., Water Supt., Water 

Production Dept., Box 1454, Big 

Springs, Tex. (Jan. '49) 
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Produces More Water 


AT LOWEST COST— 
PRACTICALLY NO 
UPKEEP EXPENSE 


OU can get more water—at lower operating 
cost and have practically no upkeep expense 
by installing a modern Layne Well Water System. 


Big and little cities throughout the Nation are 
seeing the advantage of getting rid of old, low ef- 
ficiency and costly to operate water producing 
equipment. They are facing mounting costs all 
along the line. They are up against a constantly 
increasing demand for water. Better and less 
costly to operate water systems are a necessity. 
Layne Well Water Systems solve the problems 
fully. 


For more interesting facts on how to increase 
your water supply and lower production cost, get 
in touch with Layne. 


New Layne Vertical Turbine Pumps will 
bring your present wells up in daily pro- 
duction and at the same time lower your 
operating cost. Why not send for a 
Layne Vertical Turbine Pump catalog? 
Address 


AY WN. LAYNE & BOWLER, INC. 
General Offices 
MEMPHIS 8, TENN. 


WELL WATER SYSTEMS 
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Hines, G. H., Water Supt., Box 508, 
Tahoka, Tex. (Jan. ’49) 


Hoagland, William E., Jr., Water Service 
Man, Jericho Water Dist., East Norwich, 
N.Y. (Jan. '49) 

Hunter, Hugh H., Chief Engr., Public 
Service Com., 1742 Munsey Bldg., 
Baltimore 2, Md. (Jan. ’49) 


Jenkins, Frank M., Supt., Public Works, 
Water Works, 123 Holley St., Brock- 
port, N.Y. (Jan. 


Johnson, George P., Owner-Megr., Soft 
Water Service, 118 W. Santa Fe Ave., 
Fullerton, Calif. (Jan. '49) 


Joyce, F. J., Jr., Water Supt., Mt. Vernon, 
Tex. (Jan. ’49) 

Kapp, Clyde W., Mer., Blytheville Water 
Co., Box 308, Blytheville, Ark. (Jan. 
*49) 

Kelley, W. C., Supt., Water & Sewers, 
Box K, Bogata, Tex. (Jan. '49) 

Kelly, John H., Civ. Engr., New York 
City Dept. of Water Supply, Gas & 
Elec., Box 232, Katonah, N.Y. (Affil. 
Jan. 

King, David E., Post Engr., Camp Hood, 
1010 S. 4th St., Temple, Tex. (Jan. ’49) 

King, Loyd H., Megr., Florida Utilities 
Corp., 1052 Kentucky Ave., Winter 
Park, Fla. (Jan. '49) 

Kingsley, John F., Chemist-in-Charge, 
Filter Plant, R.D. 2, Newburgh, N.Y. 
(Jan, *49) 

Krum, W. E., Megr.-Owner, Shastina 
Water Co., Weed, Calif. (Jan. '49) 

Lamb, W. G., Supt., Water Dept., Box 
282, Greenwood, Ark. (Jan. '49) 

Lambert, J. E., see Teague, City of 
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Lamm, Walter E., Partner, George West 
Utilities, George West, Tex. (Jan. '49) 

Leonard, Frank H., Dist. Repr., The 
Permutit Co., 3903 Olive St., St. Louis 
8, Mo. (Jan. ’49) 

LeRiche, Arthur, Water Works Supt., 
Filter Plant, St. Andre St., Acton-Vale, 
Que. (Jan. '49) 

Letbetter, W. M., Supt., Water & Sewer 
Improvement Dist., 122 W. 2nd, Corn- 
ing, Ark. (Jan. ’49) 

Lewis, L. L., Vice-Pres., Carrier Corp., 
300 S. Geddes St., Syracuse 1, N.Y. 
(Jan. 

Lockport Com. of Public Works, Levell 
Moon, City Bldg., Lockport, N.Y. 
(Mun. Sv. Sub. Jan, ’49) 

Lovrien, N. R., Sales Repr., Chicago 
Pump Co., 614 Standard Oil Bldg., 
Omaha, Neb. (Jan. ’49) 

Lowrie, J. D., Supt., Water & Sewers, 
Munic. Water Supply, Marvell, Ark. 
(Jan. 

Mack, Sid S., Sid Mack Co., 2222 W. 
Beaver St., Jacksonville, Fla. (Jan. '49) 

Mahan, Wesley E., Mer., Morrilton Water 
Co., Box 296, Morrilton, Ark. (Jan. ’49) 

Markov, T. S., Chief Chemist, Fibreboard 


Products, Inc., Box CC, Antioch, 
Calif. (Jan. 
Mau, Francis, San. Engr., Suburban 


Water System, 706 Kamuela Ave., 
Honolulu 41, Hawaii (Jr. M. Jan. 49) 
McCarver, R. M., City Megr., Sonora, 

Tex. (Jan. '49) 
McConnell, Otis, Supt., Water & Sewers, 
Cotton Plant, Ark. (Jan. 
McPherson, T. R., Supt., Water Dept., 
Box 241, Alpine, Tex. (Jan. ’49) 


when you consider CATHODIC PROTECTION 
look to E.R.P.’s facilities 


- top-notch research engineers and development facilities. 


- a skilled engineering and design staff 


- trained field engineers for special surveys. 
- first line equipment—Dow. Alcoa. Federal. Westinghouse. G.E. and others 
- specialized service and installation crews conveniently located to give prompt 


service. 


At ERP. your corrosion problems get the individual attention necessary tor successful 


solution. There’s no obligation. Write today. 


E9 ELECTRO RUST-PROOFING CORP.,(N. J.) 


BELLEVILLE 9, NEW JERSEY « REPRESENTED IN PRINCIPAL CITIES 
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Recommended 


and used by 
‘Experienced Water Works officials 
That... in brief... is the story of 


HERSEY WATER METERS 


60 years of know how back of every Meter | 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


¥ 
| | 
; 
a 
te od 
= = 


Merron, Morton, Asst. Engr., Russell & 
Axon, 201 N. Wildolive Ave., Daytona 
Beach, Fla. (Jan. ’49) 


Meyer, A. E., Supt., Water & Sewers, Box 
150, Jefferson, Tex. (Jan. ’49) 


Montgomery, Homer M., Supt., Public 
Works, Municipal Bldg., Seminole, 
Okla. (Jan. ’49) 

Moon, Levell, see Lockport Com. of Pub- 
lic Works 

Morgan, Robert M., Director of Water, 
City Bldg., Fairmont, W.Va. (Jan. '49) 

Morlan, Loren W., Chief Clerk, City 
Water Dept., 1310 Jackson Ave., 
Lakewood 7, Ohio (Jan. '49) 


Murphy, E. I., Mgr., Water Works, De- 
Valls Bluff, Ark. (Jan. '49) 

Napp, R. P., Water & Sewer Supt., De- 
Kalb, Tex. (Jan. ’49) 

Neffendorf, Alfred, Supt., Water Works, 
Munic. System, Box 147, Fredericks- 
burg, Tex. (Jan. '49) 

Nelson, Carl E., Gen. Water Inspector, 
Great Northern Ry. Co., Grand Forks, 
N.D. (Jan. 

Nesbitt, John B., Student of San. Eng., 
Massachusetts Inst. of Technology 
Graduate House, Cambridge 39, Mass. 
(Jr. M. Jan. ’49) 

Nettum, W. C., Filter Plant Operator, 
City Water Dept., 735—3rd St., N., 
Fargo, N.D. (Jan. ’49) 

Orr, Harry L., Supt. of Utilities, City 
Hall, Kewanee, IIl. (Jan. 

Peebles, J. A., Asst. Engr., Canadian Na- 
tional Rys. & Water Service Board, 
460 Union Depot, Winnipeg, Man. 
(Jan. ’49) 
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Peterson, Erik D., City Engr., 315—6th 
Ave., N.E., Jamestown, N.D. (Jan. '49) 

Pettengill, C. L., Pres., Filter-Soft Corp., 
16301 Grand River Ave., Detroit 27, 
Mich. (Jan. '49) 

Pheny, Judson C., Engr., City Water 
Dept., Box 1066, Decatur, Ala. (Jan. 
*49) 

Pita, Julio C., Prof. of Chemistry, Univ. 
of Havana, Calle B, No. 351, Vedado, 
Havana, Cuba (Jan. '49) 

Pope, Albert J., Mgr. of Utilities, Box 
952, Coleman, Tex. (Jan. '49) 

Porter, Earl, Civ. Engr., Porter, Barry & 
Switzer, 211 Main St., Baton Rouge, 
La. (Jan. '49) 

Porter, John F., Supt., Water Dept., 
City Hall, Grants Pass, Ore. (Jan. '49) 

Raney, Leslie A., Supt., Water Works, 
Box 86, Silsbee, Tex. (Jan. '49) 

Reaves, Samuel Howard, Supt., Water & 
Sewage, City Hall, Winchester, Va. 
(Jan. '49) 

Richards, T. G., Supt., Whittier Extension, 
Mutual Water Co., 857 Walnut Ave., 
Puente, Calif. (Jan. ’49) 

Ruck, Franklin, see Troy Water Dept. 

Schindler, Richard R., Instructor, College 
of Eng., Univ. of Santa Clara, Santa 
Clara, Calif. (Jan. ’49) 

Seabolt, M. L., Supt., Water Works, Box 
93, Mulberry, Ark. (Jan. '49) 

Sellers, Malcolm, Supt., Munic. Light & 
Water Plant, Madisonville, Ky. (Jan. 
49) 

Short, U. L., Water Supt., Box 208, Pre- 
mont, Tex. (Jan. ’49) 

Smith, Doyle, Water Supt., Box 3, Ho- 
bart, Okla. (Jan. ’49) 


Dept. AWA 


LaMOTTE BLOCK COMPARATOR IN PLASTIC 


A time-tested instrument that has reliably served Science and 
Industry for more than 27 years. 


PH Contro Chlorine Control 
Phosphate ae (incl. Polyphosphates) 


The new plastic comparator block will accommodate all 
LaMotte color standards of regular size (15 mm) new or old. 


LaMOTTE CHEMICAL PRODUCTS COMPANY 


Non-corrodible 
Improved color fields 


Smaller in size 


Outfits for: 


Write for illustrated literature 


Towson 4, Maryland 
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QUESTION ‘What hydrant can be repaired by one man 
(in only 30 minutes after collision damage? 


One man with socket 
standpi ench, large screw 
breaking ring and stem 7 driver and light sledge 
coupling take the blow. a hammer makes repairs 

. . and the damage! in 30 minutes. 


No flooding when broken 

. protects property. No 
need to shut off water 
during repair. 


Complete interchange- 
ability of all parts of 
each size lowers main- 
tenance expense. 


Double automati¢ drain 
alve assures complete 
rainage, prevents 
freezing; automatically 
closes as hydrant opens. 


Scientific design of en- 
trance elbow, without 
projections or pockets, 
decreases pressure drop. 


Easily extended for raise - 
in street grade . . . with- 
out excavation or service 
interruption. 


Straight line operating 
mechanism minimizes 
pressure loss from inlet 
elbow to nozzles. 


Extra large heavy stand- 
pipe cuts friction loss . 
withstands ordinary 


Write for Bulletin 62 


THE 


KENNEDY 
1032 EAST WATER ST. 
ELMIRA, NEW YORK 


VALVES + PIPE FITTINGS = FIRE HYDRANTS. 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 


| ANSWER {THE KENNEDY SAFETOP HYDRANT | 
| 
%, 
: 
closedwithincaptopre | fT 
Conforms to the specifi, = 
cations of the Am ican 
impacts. 
| 


36 


Smith, Marlo E., Capt., Army Medical 
Center, Fort Totten, N.Y. (Jan. '49) 


Smith, Walter Hall, Water Supt., Cali- 
fornia-Oregon Power Co., Winchester, 
Ore. (Jan. 


Snelson, Grover, Water Supt., 916 W. 
2nd, Chetocah, Okla. (Jan. '49) 

Springer, A. L., Supt., Water & Sewage, 
Box 211, Big Lake, Tex. (Jan. ’49) 

Stearns, H. F., Dist. Sales Mgr., Chicago 
Bridge & Iron Co., 57 Forsyth St., 
N.W., Atlanta 3, Ga. (Jan. '49) 

Steininger, H. M., Chief Chemist, Re- 
search Dept., Standard Oil Co. of 
Indiana, Sugar Creek, Mo. (Jan. ’49) 

Storms, J. R., Salesman, Johns-Manville 
Sales Corp., 26 Dean St., Westwood, 
N.J. (Jan. 

Sutterfield, J. A., Water Works Supt., 
Heber Springs, Ark. (Jan. 49) 


Teague, City of, J. E. Lambert, City 
Secy.-Mgr., 521 Main St., Teague, Tex. 
(Corp. M. Jan. ’49) 
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Tompkins, Arthur G., Supervisor, Water 
Test Dept., Baltimore & Ohio R.R. Co., 
Pratt St. & Arlington Ave., Baltimore 
23, Md. (Jan. 

Tower Lakes Water Co., Inc., Nazareth 
Barsumian, Mgr., Tower Lakes, Barr- 
ington, Ill. (Corp. M. Jan. ’49) 

Troy Water Dept., Franklin Ruck, 1316 E. 
Main St., Troy, Ohio (Corp. M. Jan. 

Turner, Samuel F., Dist. Engr., U.S. 
Geological Survey, Ground Water 
Branch, Box 2270, Tucson, Ariz. (Jan. 

Vaughan, Curt, Water Supt., City Hall, 
Rogers, Ark. (Jan. ’49) 

Vernon, O. D., Water Supt., Box 12, 
Morton, Tex. (Jan. '49) 

Walker, Amos, Supt., City Water Works, 
Marion, Ark. (Jan. '49) 

Walker, I. H., Water Supt., Box 625, 
Jasper, Tex. (Jan. '49) 

Walkinshaw, William M., 23 Valhalla 
Blvd., Toronto 13, Ont. (Jan. '49) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


Analysis 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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BASIC REASONS 


why this superior pipe helps reduce 
the cost of delivered water... 


1. LOW FIRST COST. 2. EASE OF INSTALLATION. 3. SUSTAINED MAXIMUM PERFORMANCE. 
4. FREEDOM FROM MAINTENANCE. &. PERMANENCE. 


CENTRIFUGALLY SPUN REINFORCED CONCRETE PRESSURE PIPE 
with double rubber gasket joints 


CEMENT MORTAR 
WELDED WIRE MESH 


(REINFORCEMENT CAGE 
MORTAR POINTING 
In FIELO 


4 
INSIDE OF PIPE,” CENTRIFUGAL 
CONCRET 


50 ft. to 150 ft. head - 50 ft. to 100 ft. head 
20# to 65# pressure ( 20# to 45# pressure 


FOR MODERATE { Sizes 12’ to 48” inclusive ( Sizes 51’’ to 84”’ inclusive 


OPERATING HEADS 


The advantages of centrifugally spun reinforced concrete pressure pipe for moderate 
operating heads (generally under 150’) have become well established in this country 
during the past twenty-five years. High initial and sustained carrying capacity, 
permanence, and economy are some of the proven characteristics of Hume Centrifugal 
Concrete Pressure Pipe. 


In recent years, development by this company of the Double Rubber Gasket Joint for 
centrifugally spun pipe has greatly increased its versatility and adaptability. It is 
proving outstandingly successful in a wide variety of installations throughout the West. 
This joint is another example of American’s ingenuity and skill in the development of 
better products for water supply lines. Further information is available upon request. 


IPE AND CONSTRUCTION CO. 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Offices and Plants—Oakland, San Diego, Portland, Oregon 
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CEMENT MORTAR 
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Walling, I. W., U.S. Geological Survey, 
Chemist in Charge, Oklahoma A & M 
College, 306 Chemistry Bldg., Still- 
water, Okla. (Jan. '49) 

Warner, R. B., Mgr., City Water Works, 
City Hall, Walnut Ridge, Ark. (Jan. 
*49) 

Weishaupt, H. M., Asst. Comptroller, 
Hershey Estates, 9 W. Chocolate Ave., 
Hershey, Pa. (Jan. ’49) 

White, Hardin, Supt., Water & Sewage, 
Altus, Okla. (Jan. ’49) 

White Star Chemical Corp., Marvin R. 
Edwards, Gen. Mgr., Box 4615, Jack- 
sonville, Fla. (Corp. M. Jan. °49) 

Whitten, Brewer N., Water Plant Opera- 
tor, Fieldcrest Mills, Fieldale, Va. 
(Jan. 

Williams, C. A., Mgr., Munic. Water 
System, 317 York St., Helena, Ark. 
(Jan. '49) 


REINSTATEMENTS 


Ayers, Edward D., Service Engr., Pitts- 
burgh Equitable Meter Div., 64 Susque- 
hanna Ave., Cooperstown, N.Y. (Apr. 

Bushell, A. L., see Norwich Public Utilities 
Com. 

Crossman, A. B., Sales Supervisor, Rock- 
well Mfg. Co., Box 2126, Houston 1, 
Tex. (Oct. ’39) 

Ebsary, W. F., Chief Chemist, City Water 
Dept., Tampa, Fla. (Jan. ’47) 

Elder, George Randolph, Sr., Supt., Dept. 
of Public Utilities, 200—3rd St., Rad- 
ford, Va. (July ’43) 

Evans, Samuel A., Civ. Engr., Dept. of 
Water & Power, Box 3669 Terminal 
Annex, Los Angeles 54, Calif. (Jan. '34) 

Fortin, Joseph O., Supt., Water & Sewers, 
Glen Ellyn, Ill. (July '42) 

Gahr, William N., San. Engr., State 
Health Dept., Bismarck, N.D. (Jan. 
*46) 

Gibson, S. C., see Silver City Water Dept. 

Harbert, Virgil R., Operator, Lumberport 
Water Co., Lumberport, W.Va. (Affil. 
Jan. 

Hutchinson, Dale, Water Comr., 45 S. 
Lake St., North East, Pa. (Jan. ’40) 

Lanctot, Theo., Cons. Engr., Ste. Marie & 
Lanctot, 63 Main St., Hull, Que. (Mar. 
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Levy, A. Zabdiel, 4215 Liberty Heights 
Ave., Baltimore 7, Md. (Jan. '40) 

Mason, Ernest R., Mason Heating & 
Soft Water Service, 343 Talbot St., 
London, Ont. (July '43) 

Merrill, Neal P., Mio, Mich. (Apr. '43) 

Millspaugh, D. V., Water Supt., 712 S. 
7th St., Clinton, Okla. (Oct. '46) 

Montpelier, City of, Water Dept., City 
Hall, Montpelier, Vt. (Corp. M. Jan. 
*43) 

Nelson, William R., Asst. Power House 
Supt., Reynolds Metals Co., Hurricane 
Creek Plant, Bauxite, Ark. (Oct. '46) 

Norwich Public Utilities Com., A. L. 
Bushell, Secy.-Treas., Norwich, Ont. 
(Corp. M. Oct. 

Pierron, L. L., Ci:y Chemist, Water & 
Sewage, City Bldg., Greenville, Ohio 
(Oct. 

Sanders, Verne G., Civ. Eng. Assoc., 
Dept. of Water & Power, Box 3669 
Terminal Annex, Los Angeles 54, 
Calif. (Oct. 

Silver City Water Dept., S. C. Gibson, 
Supt., Box 597, Silver City, N.M. 
(Corp. M. Oct. ’41) 

Thomas, Evan, Supt., Fairport Water 
Dept., Village Hall, Fairport Harbor, 
Ohio (Oct. ’47) 

Thomas, George E., Clerk, Board of 
Public Affairs, 9—2nd St., Willoughby, 
Ohio (July '47) 

Thomas, M. C., Supt., Water Works Plant, 
Cheraw, S.C. (Jan. 

Winters, Daniel L., Chemist, Gulf Public 
Service Co., Inc., New Iberia, La. (Oct. 


LOSSES 
Deaths 


Banta, A. Perry, Assoc. Prof. of San. Eng., 
California Inst. of Tech., Pasadena 4, 
Calif. (Oct. '38) PR 

Brown, Herbert H., Supt. of Water 
Works, City Hall, Milwaukee 2, Wis. 
(Nov. °’29) Director '40-'43. Fuller 
Award '44., 


Campbell, Joseph D., Supt., Merchant- 
ville-Pennsauken Water Com., 13 W. 
Maple Ave., Merchantville, N.J. (Oct. 
MP 
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“Mono-Cast” is the trade name for Acipco pipe made by the cen- 
trifugal process. Made under rigid specifications in diameters 3” through 
48”, it is corrosion resistant, will stand the impact of heavy loads and gives 
complete job satisfaction. It can be supplied with joints for conveying 
water, gas, oil, sewage and other liquids. These joints and a full line of 
standard accessory fittings make it easy to install under varying service 
and laying conditions. 


Being cast iron, J/ono-Cast pipe enjoys an enviable reputation won 
by outstanding performance. It retains the high regard of engineers year 
after year, in city after city, because of its long life and trouble-free quali- 
ties. Whatever your piping problem, refer it to Acipco and rest assured 
of conscientious assistance from an organization backed by 44 years of 


experience in producing highest quality cast iron pipe and fittings. 


Write for literature, stating the kind of joint in which you are inter- 
ested. Address the Acipco office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 


Birmingham 2, Alabama 


Dallas Houston El Paso Pittsburgh Kansas City 
Chicago Minneapolis New York City Cleveland 
Los Angeles San Francisco Seattle 


| 


40 MEMBERSHIP CHANGES 


Herr, Harry N., Chief Civ. Engr., Hershey 
Estates, 213 W. Chocolate Ave., Her- 
shey, Pa. (Oct. ’44) MPR 

Lovejoy, Walter L., City Engr., 611—3rd 
St., Hoquiam, Wash. (Jan. '36) MP 

Moon, Philip G. G., Resident Director, 
Bournemouth Gas & Water Co., 136 
Old Christchurch Rd., Bournemouth, 
England (Oct. '32) 

Vail, H. P., Sr. Engr., Operation & Maint. 
Div., Metropolitan Water Dist., 306 
W. 3rd St., Los Angeles 13, Calif. (Oct. 
MP 

Waddell, W. H., City Engr.& Supt., Water 
Dept., City Hall, Owen Sound, Ont. 
(July '35) MR 


Resignations 
Aaron, W. F., Grand Rapids, Mich. 
Akers, Arthur K., New York, N.Y. 
Albright, Walter B., Newcomerstown, 
Ohio 
Archbell, Clarence, Marshall, Tex. 
Basom, G. E., Fairmont, Minn. 
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Bolieau, Clifton W., Knoxville, Tenn. 
Cadman, Robert M., Red Bank, N.J. 
Casad, Orla, Merced, Calif. 

Chase, H. Percival, Los Angeles, Calif. 


Consolidated Western Steel Corp. [Los 
Angeles }, Los Angeles, Calif. 


Dalton, Donald H., Washington, D.C. 

Darco Corp., New York, N.Y. 

Darling, Ernest Howard, Hamilton, Ont. 

Davis, Marvin L., Akron, Ohio 

Dixie Lime Products Co., Ocala, Fla. 

Dumont, Romuald, Coaticook, Que. 

Duy, Carl, Aurora, III. 

Epstein, Frank, Los Angeles, Calif. 

Fuller, Harry U., Portland, Me. 

Gordon, Milton Oliver, Ft. Lauderdale, 
Fla. 

Grant, S. L., Winchester, Va. 


Hallam, James P., Lostock, Near Bolton, 
Lancaster, England 


Hamig, Louis L., St. Louis, Mo. 
Henson, Frederick J., Washington, D.C. 


(Continued on page 42) 


CARSON CLAMPS 
Stop Joint Leakage 


Write for information 


CARSON-CADILLAC COMPANY 
1221 Pinson Street 
Birmingham, Alabama 


HIGH QUALITY 
VALVES 
HYDRANTS 


M & H products, including pipe 
line accessories, are well known 
for high quality of material and 
expert workmanship. They are 
made according to standard speci- 
fications and have been used for 
many years throughout the coun- 

Write for Catalog No. 34, 


try. 
Address M & H Valve and Fittings 
_ Company, Anniston, Alabama. 
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WATER SERVICE 


PRODUCTS 


HAYS Main Drilling Machine 
for installing HAYS ‘‘Duo- 
Stop.”’ Ask for our new com- 
plete catalog of water serv- 
ice products. 


COPPER - 


Tue HAYS ‘“‘Duo-Stop” is a com- 
bination corporation stop and saddle 
which makes it unnecessary to buy cor- 
poration stops and service clamps or 
saddles separately. It is designed to in- 
stall on 2 inch mains, either cast iron or 
steel ... requires no tapping of the main 
and can be installed without interruption 
of service. It can be supplied with outlet 
for iron pipe, copper service, or various 
types of thread. 


Hays Manufacturing Company is one 
of the largest making a complete line of 
water service products, and throughout 
eighty years the name HAYS has been 
a guarantee of quality. Every HAYS fit- 
ting is precision machined, specially 
lubricated for enduring operation, and 
hydrostatically tested at 200 pounds or 
more. All corporation stops can be in- 
stalled with any standard tapping ma- 
chine equipment. 


BRASS. LEAD - IRON 


WATER WORKS PRODUCTS 
HAYS MANUFACTURING CO., ERIE, PA. 
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WRITE FOR THIS 
BOOK BY DR. HALE : 
‘Tells How To 


CONTROL 


This revised 
and enlarged 
edition, written by Dr. Frank E. 
Hale,* describes in detail methods of con- 
trolling various forms of microscopic life 
commonly dealt with in water supply 
systems. Descriptive material includes 48 
clear photo-micrograph studies of organ- 
isms discussed. Simplified methods of ap- 
plying copper sulphate are also shown. 

. .. Many of the most important water 
works specify Nichols Triangle Brand 
Copper Sulphate. Triangle Brand is avail- 
able in several convenient sizes for water 
treatment. Write today for details and 
book. *(Director of Laboratories, Dept. of Water 
Supply, City of New York) 


FOR YOUR REQUIREMENTS SPECIFY 


NICHOLS 


TRIANGLE BRAND 


COPPER SULPHATE. 
THE STANDARD FOR OVER 50 YEARS 
MADE BY 


PHELPS DODGE REFINING CORPORATION 


Electrolytic Refiners of Copper 


40 WALL STREET «* NEW YORK 5, N. Y. 
230 N. MICHIGAN AVE. * CHICAGO 1, ILL. 
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Hoskins, J. K., Chevy Chase, Md. 

Kellogg, James Wilford, Raleigh, N.C. 

Kent, Frederick S., Ann Arbor, Mich. 

King Elizabeth (Miss), Memphis, Tenn. 

Kruger, Albert L., DeLeon Springs, Fla. 

Landgraf, George F., Royal Oak, Mich. 

Lapp Insulator Co., Inc., LeRoy, N.Y. 

Latta & Fent, Salina, Kan. 

Lill, John R., Baltimore, Md. 

Martin, William A., Summit, N.J. 

McCord, Bertram, River Rouge, Mich. 

Meissner, William A., Jr., Garfield 
Heights, Ohio 

Mortenson, Everett N., Hammond, Ind. 

Myers, Bert E., Rhinebeck, N.Y. 

Nuebling, Edward, New York, N.Y. 

Olson, Willard Martin, Chicago, III 

Rider, Bert A., Phillips, Tex. 

St. John, C. H., Pensacola, Fla. 

Shaver, Arthur, New York, N.Y. 

Shedden, John S., East Orange, N.J. 

Sichler, Vance A., Seattle, Wash. 

Skinner, Hervey J., Boston, Mass. 

Stokvis, R. S., & Sons, Inc., New York 

Tillman, D. L., Cheraw, S.C. 

Van Pelt, Richard, Salem, Ore. 

Weagraff, Charles R., Salamanca, N.Y. 

Weed, Sam A., Oakland, Calif. 

Weir, Kenneth J., Chicago, IIl. 

Welsh, J. V., Los Angeles, Calif. 

Wilson, H. K., St. Petersburg, Fla. 

Young, T. L., Chester, W.Va. 


CHANGES IN ADDRESS 


Changes received between January 5 and 
February 5, 1949 

Binyon, Hugh A., Hydro Service Co., 
6235—6th Ave., N., St. Petersburg 5, 
Fla. (Oct. '’47) P 

Carpenter, R. B., Jr., Box 310, Thomas- 
ville, N.C. (Jan. ’48) 

Coughlin, L. J., 3170 State St., San 
Bernardino, Calif. (Oct. '38) 

Davis, Don C., Munic. Engr., Quinton 
Engrs., Ltd., 815 S. Figueroa St., Los 
Angeles 14, Calif. (Jan.’41) M 

Easterwood, Elmer G., Asst. Supt., Water 
Dept., 414 E. Indiana St., Maumee, 
Ohio (Jan. 

(Continued on page 44) 
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MANHOLE 


**FLEXIBLE"’ experience again provides new 
methods of simplifying tough jobs. These two | 
new Lower Manhole Jacks brings sewer and | 
line cleaning operations another step further 
into the open. They also speed tool chang- © 
ing. Note how the coupled rod guide is quick- © 
ly, firmly, simply anchored at the bottom of ; 
the manhole. Also note that the face of the 
bell is held away from the lip of the sewer 
line itself. This enables operators to see roots 
before they jam tight in the rod guide. 


Adjustable Back Jack (Op- 

tional use). Perfect for getting 

{ additional anchorage of rod 
ie guide. Sold separately. 


Adjustable Foot Jack. Ideal for 


use with proven ‘‘Flexible'’ Steel 
a, Rod system of cleaning sewer 
lines. Sold separately. 


Lower Manhole Jacks in po- 
sition. Clear working face ot __ 
sewer is provided as well as 
comfortably small amount of 
4 bend into sewer line. 


ASK NEAREST “FU “FLEXIBLE” OFFICE 
FLEXIBLE SEWER-ROD EQUIPMENT C0. 


9059 Venice Blvd., Los Angeles 34, California 


141 W. Jackson Blvd 401 Broadway 147 Hillside Ter. P.O. Box 165 2011 Central Ave. 
Chicago, Ill. New York 13 Irvington, N. J. Atlanta Memphis, Tenn. 


801 E. Excelsoir Blvd. 29 Cerdan Ave. P.O. Box 447 41 Greenway St. 
Hopkins, Minn. Roslindale 31, Mass. Lancaster, Texas Hamden, Conn. 


3786 Durango Ave. 909 N. Homewood Ave 4455 S.E. 24th Ave. 
Los Angeles 34, Calif. Pittsburgh 8, Pa. Portland 2, Ore. 
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\ 
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Freeman, E. M., Cons. Civ. Engr., E. M. 
Freeman & Assoc., Texas Eastern Bldg., 
Shreveport 23, La. (July 46) 

Fuller, Harry Lawrence, Sales Engr., 
Brik-Re-Nu Co., 420 E. 73rd Terrace, 
Kansas City 5, Mo. (July 42) P 

Holland, Paul L., Director of Public 
Works, 300 Municipal Bldg., Baltimore 
2, Md. (Mar. ’32) M 


Irwin, William F., 1256 Delta Ave., Cin- 
cinnati 8, Ohio (Oct. '38) 

Kachelhoffer, Fred G., 6218 N. Oberlin, 
Portland 3, Ore. (July '45) P 


Kenny, Norbert J., Rockwell Mfg. Co., 
645 Munsey Bldg., Washington, D.C. 
(Apr. 

Kleinbach, Howard W., Structural Eng. 
Asst., Dept. of Water & Power, 207 S. 
Broadway, Los Angeles, Calif. (July '47) 

Koopman, George, Township Engr., Wyo- 
ming Township, 1155—28th St., S.W., 
Grand Rapids, Mich. (July '46) MR 

Lawson, Hugh C., Rensselaer Valve Co., 
417 S. Hill St., Los Angeles 13, Calif. 
(Apr. ’37) 

Martin, H. Fred, Vice-Pres., Garrett Eng. 
Co., Cons. Engrs., 5008 Alameda Rd., 
Houston, Tex. (Jan. '46) MPR 

McCarthy, Gerald T., Knappen Tippetts 
Abbett Eng. Co., 62 W. 47th St., New 
York 19, N.Y. (Apr. ’42) PR 

McGauhey, P. H., 3940 Welland Ave., 
Los Angeles 43, Calif. (July '38) P 

McRae, J. P., McRae Eng. Equipment, 
Ltd., 147 University Ave., Toronto 1, 
Ont. (Jan. '24)- P 

Morris, T., Mgr., Dauphin Cons. Water 

Supply Co., Broad St. Station, Phila- 

delphia 2, Pa. (Jan. '41) 
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Pearl, Emanuel H., Public Health Engr., 
County Health Dept., 3036 Paseo del 
Refugio, Santa Barbara, Calif. (Jan. 
MPR 

Pennsylvania Salt Mfg. Co., George B. 
Beitzel, 1000 Widener Bldg., Phila- 
delphia 7, Pa. (Assoc. M. June ’03) 

Seufer, Paul E., Lt. Comdr., 526 Moreell 
Blvd., Orange, Tex. (Apr. '37) 

Slattery, Patrick J., 80 Cherbourg St., 
Sherbrooke, Que. (July '48) 

Smith, David Barry, Dept. of Civ. Eng., 
Univ. of Florida, Gainesville, Fla. (Jan. 
M 

Snow, Donald L., San. Engr., U.S. Public 
Health Service, National Inst. of 
Health, Rockville Pike, Bethesda, Md. 
(Jan. 46) MPR 


Snyder, Leonard L., Backflow Eng. & 
Equipment Co., 5725 Alcoa, Los Angeles 
11, Calif. (Apr. ’44) 

Soder, Darwin R., Dist. Mer., Layne- 
Western Co., 1011 Wheeler, Wichita 12, 
Kan, (Apr. 

Spzeder, Harold J., c/o The Dorr Co , 800 
Peachtree St., N.E., Atlanta, Ga. (Oct. 
P 

Spaulding, Charles H., 708 S. Overlook 
Drive, Alexandria, Va. (July '24) 
Goodell Prize Fuller Award '40. 

Stutts, K. V., Supt., McLennan County 
Water Control & Improvement Dist. 
No. 1, 1027 Kane Ave., Waco, Tex. 
(Apr. 43) P 

Turner, Harold A., Service Engr., Ohio 
Salt Co., 118 E. North St., Waynesboro, 
Pa. (July '48) 

Wild, Harry E., Cons. Engr., 421 Wisteria 
Rd., Daytona Beach, Fla. (July °46) 
PR 


Americas Mott Utter Works Producle- 


CORPORATION 
BALTIMORE 


STUART CORPORATION - 516 N. CHARLES ST. . BALTIMORE 1, MD. 


C-ALA To Conthactos 
"CONVEYOR, 
SURFACE Wasy ek 
w, 
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Circular Rectangular Air 
Chart Type Chart Type Release Pitot 
Meters Meters Valves Recorders 


Fixed Pitot 
Plates Manometers Rods 


Insert Type : Type “S” 
Portable Venturi Venturi Parabolic Dry Chemical 
Manometers Tubes Tubes Flume Feeder 


@ SPECIAL HYDRAULIC EQUIPMENT @ WK TAP TURBINE INSTALLATIONS 

@ PROPORTIONAL CONTROL SYSTEMS @ CHEMICAL FEED CONTROLS 

@ SUMMATION DEVICES @ PARSHALL FLUME AND WEIR METERS 
@ SAND EXPANSION GAUGES 


Write for free bulletins to the Simplex Valve & Meter Company + 6784 Upland Street - Philadelphia 42, Pa. 


METER COMPANY 


45 
Rate of Wash 
Flow Water q 
Controllers Gauges 
| 
| )@ | 
Filter a Flow Air Inlet | 
Gauges Nozzles Valves 
| | 
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CHEMICAL USERS’ GUIDE 


PRODUCT 


AVAILABLE 
FORMS 


COMMERCIAL 
STRENGTH (Min.) 


SHIPPING 
CONTAINERS 


APPLICATIONS 


Aluminum 
Sulfate 

Al» (SO4)3°¢ 
14H2O approx. 
( Filter Alum) 


Commercial 
& Iron Free: 
Lump 
Ground 
Powdered 


17.25% 


Bags 
Barrels 
Drums 

Bulk Carloads 


Coagulant for water and 
sewage. Dewatering condi- 
tioner for sewage sludge. 
1% Sol. pH 3.4. 


Aqua Ammonia 
NH,OH plus 
Water 

( Ammonia 


Water) 


Colorless 
Liquid 


26°Be. 
(29.4% NH3) 


Steel Drums 
Carboys 


Used with chlorine to form 
chloramines for water dis- 
infection. 


Ammonium 
Aluminum 
Sulfate 
Alo(SO4)3° 
(NH;) 
24H,O 

(Ammonia Alum) 
(Crystal Alum) 


Lump 
Nut 
Granular 
Powdered 


11.2% 


Bags 
Fibre Drums 


Coagulant for water. Ad- 
vantageous for pressure fil- 
ters. Supplies ammonia for 
chloramine formation. 

1% Sol. pH 3.5. 


Sodium 
Bisulfite, 
Anhydrous 
Na2S205 

(ABS) (Sodium 
Metabisulfite) 


Powdered 


97.5% NazSeOs 
( Equiv. 
65.5% SO2) 


Fibre Drums 


Antichlor. Remove iron 
A 


and 
from filter sand. 
1% Sol. pH 4.6. 


Sodium Silicate 
Na20 X(SiO2) 
plus H20 

(Water Glass) 

( Silicate of Soda) 


Viscous 
Liquid 


38° to 52°Be 
Various Ratios of 
Na,O:SiO,» 


Drums 
Tank Cars 
Tank Trucks 


1. Aid in floc formation. 

2. Prevent red water corro- 
sion in distribution lines. 
1% Sol. pH 12.7. 


Sodium 
Thiosulfate 
Na2S20; * 
(Hypo) (Sodium 
Hyposulfite) 


Crystals: 
Prismatic 
Rice 
Selected 
Universal 
Granular 


99.75% 
NazS,0; * 5H20 


Bags 
Barrels 
Fibre Drums 


Antichlor. Water solution 
is neutral. 


Sulfuric Acid 


H2SO, plus H2O 
(Oil of Vitriol) 


Corrosive, 
oily liquid 
Various 
strengths 


66°Be. 
(93 19% H,SO,) 


Bottles 
Carboys 
Drums 
Tank Trucks 
Tank Cars 


. Reduce pH and alkalin- 
ity. 

2. Regenerate carbaceous 

zeolites and ion ex- 

changers. 

Activate Baylis Silicate. 


w 


Potassium 
Aluminum 
Sulfate 
K.SO, 
(Potash Alum) 


Lump 
Nut 
Granular 
Powdered 


10.7% 


Bags 


Fibre Drums 


Coagulant for water. Slow, 
even rate of solubility de- 
sirable for solution pot 
feeders. 1% Sol. pH 3.52. 


Sodium Sulfite, 
Anhydrous 


Na2SO; 
(“Sulfite’’) 


Granular 
Powdered 


98.5% 
Na,2SO; 


Bags 


Fibre Drums 


Antichlor, oxygen remover. 
Weak solutions absorb 
oxygen readily 

1% Sol. pH 9 8. 


. é ‘ 
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SHIPPING 


CONTAINERS APPLICATIONS 


Sodium Sulfate, 
Crystal 

NavSO; * 10H20 
(Glauber’s Salt) 


Crystal & 
eedle 
Crystal 


96% 
Na * 10H,O0 


Neutral Solution. Boiler 
water treatment ( mainten- 
ance of sulfate-carbonate 


ratio). 


Sodium Sulfate, 
Anhydrous 
Na»SO, 


Powdered 


99.5% Na2SOq 


Neutral Solution. Boiler 
water treatment (sulfate- 
carbonate ratio). 


Trisodium 
Phosphcte 
NazPO,* 12H,O 
(TSP) 


Crystal 


98.5—103% 
Na;PO,* 12H.O 
(Equiv. 19% 
P2035) 


Boiler water treatment. 
Cleaning compound. 
1% Sol. pH 11.8-12.0. 


Fibre Drums 


Disodium 
Phosphate, 
Crystal 
Na»HPO,* 


Crystal 


98% 
Na2HPO, * 12H;0 
(Equiv. 19.5% 


Boiler water. (Calcium 
and magnesium precipita- 


tion.) 
1% Sol. pH 8.4. 


Bags 
Barrels 
Fibre Drums 


Disodium 
Phosphate, 
Anhydrous 
Na2HPO, 


Powdered 
Flake 


95% NacHPO, 
( Equiv. 
P2035) 


Same as Crystal, but 
stronger product. 


Same 


Sodium 
Fluoride 


NaF 
( Fluoride ) 


Powdered 
(white or 
blue 
colored: 
Nile Blue) 
Light or 
dense 


90°% and 95% 
NaF 


Fluorination of water sup- 


plies. (For information, 
Fibre Drums consult with local health 
officers. ) 


FASC CHEMICLIS 


FOR (SB USTRY 
© 


For full information on these and other General Chem- 
ical products, write or phone the nearest office below. 


Offices 


Chicago Cleveland Denver 


St 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 

Albany Atlanca * Baltimore Birmingham Boston Bridgeport Buffalo ¢ Charlorte 
Houston ¢ Kansas City ¢ Los Angeles * Minneapolis 
New York ¢ Philadelphia © Pittsburgh © Portland (Ore ) © Providence ©* San Francisco © Seattle 
St Louis Wenatchee Yakima (Wash. ) 

In Wisconsin General Chemical Company, Inc., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited » Montreal - Toronto » Vancouver 


Detroit 


FOR THE LABORATORY 
Baker & Adamson Laboratory Reagents 


The products advertised herein are commercial chemicals having various 
uses, some of which may be covered by patents, and the user must accept 
full responsibility for compliance therewith. 


for Treatment of Water, Sewage, and Industrial Wastes = 2 

Barrels 

q 

Barrels 


Condensation 
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Vol. 41, No, 3 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May '47) 
indicates volume 39, page 473, issue dated May 1947, 


If the publication is paged by the issue, 39:5:1 (May '47) indicates volume 39, number 


5, page 1, issue dated May 1947. 


Abbreviations following an abstract indicate that it 


was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 
Britain); P.H.E.A.—Public Health Engineering Abstracts; W.P.R..—Water Pollution 


Research (Great Britain). 


AFRICAN SUPPLIES 


The Great Dams in Algeria. L. 
Descrorx. L’Eau (Fr.), 35:126 
(Aug. '48). Describes enormous dif- 


ficulties of dam construction in bad 
terrain, soil movement, lack of re- 
sistance of porous and friable rock. 
The Oued Fodda Dam, 100 m. high 
and 68 m. long, requiring 300,000 
cu.m. of concrete, created storage 
reservoir of 225,000,000 cu.m.; old 
Hamiz Dam, 7 m. high and 45 m. 
long, with reservoir capacity of 
23,000,000 cu.m., provides irrigation 
for about 140,000 acres; Ghrib rigid 
type of dam, 65 m. high, constructed 
in broken territory with great inge- 
nuity; Bakhadda Dam, requiring foot- 
ings 17 m. below surface for height of 
45 m., provides storage of 37,000,000 
cu.m.; Bou-Hanifa core dam, 460 m. 
long With height varying from 4 to 
125 m., has filter located at foot. 
Filter consists of 5 beds with suc- 
cessively larger filter material, vary- 
ing from dune sand for first filter to 
stone 25-60 mm. in diam. in upper 
filters; Beni-Bahdel reinforced con- 
crete dam is newest; 47 m. high, it 
provides storage for 63,000,000 cu.m. 
There are also some smaller dams. 
Several new dams projected to provide 
irrigation for Mina, plain of Chéliff, 
basin of Hamiz and virgin, fertile 
soils of south.—W. Rudolfs. 


Water Filtration at Relizane [ Algeria |. 
J. HALLoPEAN. L’Eau (Fr.), 35:141 
(Aug. 48). Water from Mina Wadi, 
regulated by Bakhadda Dam, is 
pumped in canal basin which consti- 


(Continued on page 50) 


tutes head of irrigation zone. Filter 
plant, located at foot of basin canal, 
treats about 6,000 cu.m. per day. 
Water varies greatly from 80 to 1,500 
ppm. suspended solids, pH 7.4 to 8.4, 
sulfates (SO;) 250 to 1000 ppm., Cl 
400 to 480 and CaO alkalinity 90 to 
165 ppm. Plant consists of coagula- 
tion and settling basins, 6 rapid sand 
filters and sterilization apparatus.— 


W. Rudolfs. 


Potable Water Supply in Egypt. 
Anon. L’Eau (Fr.), 35:181 (Nov. 
Cholera epidemic during ‘47 
focused attention on need for potable 
water supply control. Egypt has 
19,000,000 inhabitants, increasing 
rapidly, with pop. density of 900 per 
sq.mi. About 75° of pop. rural; 
mortality 26.7%, birth rate 430 and 
infant mortality 152 per 1000 inhabit- 
ants. Water taken directly from Nile 
or itscanals. In 35 towns with more 
than 30,000 people each (6,000,000 
total), distr. systems exist. At Cairo, 
water treated by settling, coagulation 
and chlorination. Alexandria takes 
water from heavily pold. Mahmoudieh 
Canal, contg. 500-800 ppm. sus- 
pended solids and 10,000 coliform 
organisms per ml.; water treated by 
coagulation and settling, rapid sand 
filters and chlorination. Water taken 
from Suez Canal by number of cities 
is treated similarly. In provincial 
cities water treatment and distr. in 
poor state. Whereas in cities with 
good water control cholera cases are 
few, provincial towns such as Man- 
sourah (pop. 138,000, water con- 
sumption 13 gal./cap.) and Zazazig 


a 

| 
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just don’t come too big for Koppers! 


W Look at the 120-foot section of 66-inch steel pipe 
pictured above. It’s only a small fraction of the new 
10,000-foot intake pipe line of the Saginaw-Midland 
Water Project, Saginaw, Michigan. This entire pipe 
line, inside and out, has been protected against corro- 
sion with Koppers Bitumastic* 70-B Enamel. 

From start to finish, Koppers Contract Depart- 
ment handled this tremendous coating job. Some of 
the 40-foot joints weighed approximately 14 tons; 
yet Koppers skilled workmen, using specialized spin- 
ning equipment, easily coated the pipe’s interior with 
a glass-smooth spun lining. Saginaw can now be cer- 


tain that its pipe line will be protected against rust, 
corrosion and tuberculation . . . can be certain that 
the flow capacity will remain high. 

Why not submit your corrosion problems to our 
Contract Department? Write us today. 


| 


PROTECTIVE COATINGS 


KOPPERS COMPANY, INC., Dept. 314T, Pittsburgh 19, Pa. 


KOPPERS 


V4 
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APPROVED 


UNDERWRITERS’ LABORATORIES, 


GREENBERG 


Independently Valved HYDRANTS 


for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to approve Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
who evolved the California- 


\ drants by Greenberg."’ May we 
~ send you a copy? 


STABILITY 1854 


BRONZE PRODUCTS 


GREENBERG 
M. GREENBERGS SONS 


765 Folsom St + San Francisco + Calif « EXbrook 2-3144 
Los Angeles « Seattle # Portland « Salt Lake City * Denver 
El Paso New York Hartford Washington, D.C. 
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(pop. 133,300, water consumption 
7.5 gal./cap.), using chemically 
treated and filtered water, had 2889 
and 2069 cholera cases, resp. Cairo, 
with 1,799,000, and Alexandria with 
750,000 people had 23 and 71 cases, 
resp. Plans being made to ameliorate 
conditions in rural areas and it is ex- 
pected that by '57 potable water will 
be supplied to 8,000,000 people. 

W. Rudolfs. 


Alexandria [Egypt] Water Supply. 
Anon. Wtr. & Wtr. Eng. (Br.), 51: 
285 (June °48). Annual report for 
"47 states that vol. of water supplied 


_ exceeded that for °46 by 1,354,000 
-cu.m. Cholera epidemic during 


made adoption of emergency measures 
necessary. Supply of unfiltered gar- 
den water suspended, treatment of 
water and _ sterilization intensified, 
large numbers of public taps installed 
in poorer quarters, and mains laid to 
supply many of outlying districts. 


_ Increase of 3,618 in number of private 


consumers. At Siouf works, clarifier 


_ of 35,000 cu.m. per day capacity com- 
_ pleted and filtration plant enlarged to 
_ give additional daily output of 12,500 


July. Distr. 


cum. At Rond-Point works, new 
filter house capable of delivering 
14,000 cu.m. per day completed in 
system extended by 
7.7 km. at total cost of £35,161.— 


H. E. Babbitt. 


South African Water Supply Notes. 


484 (Oct. °48). 


sia and East Africa. 
| ready selected nearly 1000 borehole 


Anon. Wtr. & Wtr. Eng. (Br.), 51: 
During first year of 
existence of East Africa groundnut 
scheme, 20 boreholes drilled with little 
success. Geophysical survey parties 
now finding water in Southern Rhode- 


They have al- 


sites. 
holes in Southern Rhodesia 
produce thousands of gal. 
per hr. 
cons. 


Last year they put down bore- 
which 
of water 

On advice of cons. engr. and 
geologist, original design for 


(Continued on page 52) 
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SPARLING MAIN-LINE METERS 


COMPOUND TOTALIZER 


COMPOUNDING TUBE SECTION 


Differential valve cracks at about one pound per square inch back pressure from the 
smaller meter. The smaller meter measures all flows below the minimum accurate 
range of the larger meter. Both meters drive through rachet clutches to a common 
totalizer, which thus operates with the faster turning meter. 


COMPOUNDS 


for Main-Lines up to 36-inch 


The standard 6-inch Sparling Meter accurately reg- 
isters flows from 90 gpm to over 900 gpm. To 
read flows as low as 15 gpm on a 6-inch main, in- 


stall the Sparling COMPOUND shown above. 


Loss of head at the high flows is only 3 pounds psi. 
There is only one totalizer to read on the Sparling 
Compound, and instruments and controls can be 
added to suit your needs. 


Sizes 6-inch to 36-inch with flanged, bell or spigot 
ends. 


Quotations and Bulletin 310 
come at your request. 


*« SPARLING 


ATER Mensuniné Equiement 


LOS ANGELES 54. .Box 3277 Terminal Annex 622 Broadway..........00. CINCINNATI 2 
CHICAGO 1500 South Western Ave. 101 Park Avenue ......... NEW YORK 17 
ree ee 6 Beacon Street 1932 First Avenue ..........0. SEATTLE 1 


i ASSEMBLY j 
/ 
PRIMARY COMPOUND 
| P PRIMARY METER TUBE 


Durban’s Umgeni Dam has been con- 
siderably amended. Earth dam on 
left flank has been replaced by con- 
crete gravity section. Progress has 
been considerably delayed by founda- 
tion troubles, difficulty of procuring 
heavy equip., and delay in provision 
of adequate power supply. Latest 
irrigation scheme for northern Kala- 
hari proposes to use swamp areas of 
Okovanago Delta and divert surplus 
flow into Botletle R., which might 
bring 2,000,000 acres under drainage 
in western zone of delta—H. E. 
Babbitt. 


Durban’s [ Un. S. Afr. ] Water Scheme 
Progressing. Anon. Wtr. & Wtr. 
Eng. (Br.), 51:286 (June '48). By 
end of '48, 20 mil.gal. (Imp.) from 
Lower Table Mt. water scheme will 
assure adequate supply of water for 
Durban’s domestic, industrial and 
shipping requirements. Main dam 
will be completed about June '49.— 
H. E. Babbitt. 


Makeup Water Pumping for Klip 
[Un. S. Afr.] Power Station. H. W. 
Hutton. Wtr. & Wtr. Eng. (Gt. 
Br.), 51:518 (Nov. 48). Total crude 
water makeup requirements avg. 263 
mil.gal. (Imp.) per month. Water 
drawn from Vaal R. by pumping sta- 
tion situated on river, and delivered 
into cooling tower ponds at Klip 
through two 18’’-diam. spun-concrete- 
lined pipelines 26,621’ and 28,536’ 


long, resp. Design considerations in- | 


cluded: [1] river fluctuations of as 
much as 28’; [2] fact that when river 
in flood, considerable quants. of 
debris brought down at density suffi- 
cient to choke up any normal type of 
pump strainer; and [3] necessity for 
absolutely reliable water supply. 
Main pumping equip. comprises 3 
motor-driven centrifugal 2-stage hor- 
izontal pumps (2 running and 1 
standby), each for normal output of 
3,000 gpm. (Imp.) when pumping 
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against total head of 264’. Non- 
overloading characteristics selected 
so that power between initial and 
final conditions does not change more 
than 0.3%. Backflushing facilities 
included to permit reverse flow of 
water to wash off debris collected 
around outside periphery of suction 
strainer. Since foot valves could not 
be used, necessary to install vacuum 
priming system. Two motor-driven 
air-exhauster pumps of sliding-vane 
type provided to prime pump cham- 
bers and suction piping. Means of 
preventing normal closing action of 
delivery check valves consists es- 
sentially of lifting lever keyed to 
operating spindle situated below, and 
parallel with, reflux valve spindle. 
Pipelines of mild steel plate, 
thick, lined with 3’ spun concrete 
giving finished internal diam. of 18”. 
Each pipeline provided with 3 reflux, 
3 sluice and 2 scour valves, and 4 
automatic air-release valves. First 
test on pipeline No. 1 showed head 
loss of 110’ corrected to flow of 3,000 
gpm. (Imp.). First test on No. 2 
pipeline gave 90’ loss. Within 6 mo. 
after test, friction head on No. 1 line 
rose to 151’ and thereafter, for 10 yr., 
fluctuated between 162 and 133’. 
After 4 yr. friction loss in No. 2 ap- 
proached that in No. 1. Seven yr. 
after start length of piping some 6,000’ 
from pumphouse opened for inspec- 
tion. Pipe coated with black deposit 
ranging from }”’ thickness at top to 
paper thickness at bottom. Under- 
neath coating, concrete in excellent 
condition.—H. Babbitt. 


WATER TANKS 


Water Tanks Fabricated by Shielded- 
Arc Process. Anon. New Zealand 
Eng., p. 608 (June 10, ’47).  Illus- 
trated description of 2 new elevated 
water tanks built of metal plates in 
all-welded design, streamlined and 
very neat in appearance. No out- 
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JAMES” 


JONES 
COMPANY 


LEROY AND ST. JOHN STREETS — 
LOS ANGELES 12, CALIFORNIA 


=- Aa) y | 
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CONDENSATION 


The QUEST for 
PURE WATER 


by 
M. N. BAKER 


Here, at long last, is a comprehen- 
sive history of water purification from the 
earliest records to the twentieth cen- 
tury, relived and recorded by M. N. 
Baker following his retirement as Asso- 
ciate Editor of “Engineering News- 
Record” in 1932. Here, as Abel Wol- 
man says in his foreword, is “an inex- 
haustible treasury of authenticated 
information,” which no student of water 
treatment can afford to miss. 


466 Text Pages 
73 Illustrations 
900 References 


$5.00 


Special Price to Mem- 
bers who send cash 
with order ...... $4.25 


Onder from 


American Water 
Works Association 


500 Fifth Avenue New York 18, N.Y. 
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side ladders, access to outside and 
inside being by rungs welded inside 
one of sloping columns under tanks 
and vertical cylinder, or ‘‘access tube,” 
extending from top of this column 
through water in tank to roof man- 
hole. Cylindrical sections, as large 
as possible with regard to transport, 
weld-fabricated as shop jobs, and 
column splices and complete tank 
units erected by elec.-arc methods 
on site. Larger tank, 250,000-gal. 
capac., 40’ in diam. with water depth 
of 31'5’’; 4 supporting columns, each 
4}’ in diam., and central riser 4’ in 
diam.; shell of tank }’-1" thick. 
All plate sections rolled, roof and 
bottom plates being pressed to shape 
by dishing machine. Diagram shows 
cross section of welded joints and 
section of welding constr. through 
balcony.— Ed. 


Construction of Elevated Tanks. A. 
J. VAN WALRAVEN. Water (Neth.) 
31:238:248 (Nov. 27 & Dec. 11 °47). 
Under present conditions in Holland 
reinforced-concrete elevated tanks 
must be constructed so that forms 
used are simple and work can be done 
mostly by unskilled labor. Mixts. 
used 1:2:3, using about 300 kg. ce- 
ment per cu.m. concrete. Tanks 
must be coated on inside, constr. 
must be such that microscopic cracks 
prevented or kept to min., and con- 
crete mixt. must be self-closing. 
Tanks constructed with 1. single 
wooden concrete form and with slid- 
ing forms discussed and illustrated in 
detail—W’. Rudolfs. 


Reinforced-Concrete Water Tanks on 
Ground Subject to Settlement. L. E. 
Hunter. Civ. Eng. (Gt. Br.) 42:481 
(Nov. '47). When necessary to build 
tank on ground that may settle con- 
siderably after constr., not practicable 
to use piling. Analogy to subsidence 
of ground is ship at sea. Only way 
ship can be made sufficiently strong is 


(Continued on page 56) 


54 
DA 


Mar, 1949 


The Permutit* Precipitator offers you 
a new and more efficient means of re- 
moving impurities from your water! 
It does this by precipitation, adsorp- 
tion, settling, and upward filtration. It 
requires less time, less chemicals, and 
up to 50% less space than any previous 
design of reaction and settling tank! 
The Precipitator’s unique sludge 
blanket is the chief reason for its amaz- 
ing efficiency. Positive agitation assures 


JOURNAL A.W.W.A. 


“We're the Sludge Blanket Particles in the Permutit 
Precipitator that save 40% on chemicals, 75% in time!” 


a thorough mixing of water and chem- 
icals. In the filter zone, the sludge blan- 
ket is kept fresh and active at all times. 
A photoelectric blow-off control as- 
sures a proper removal of sludge for 
varying flow and dosage rates. The 
sludge blanket level thus remains con- 
stant. 

For full information concerning this 
precipitator, write to The Permutit 
Company, Dept. JA-3, 330 West 42nd 
Street, New York 18, N. Y., or to the 
Permutit Company of Canada, Ltd., 


Montreal. 
* 


See These Benefits: LENGTHENED FILTER 
RUNS - LOW TURBIDITY - SHORT DETENTION 
TIME + ADAPTABE TO VARIABLE FLOW RATES 


* 


Permutit 


WATER CONDITIONING HEADQUARTERS FOR 35 YEARS 


ld 


Way 


The 


The New Way 


to locate pipe 


with the 


M-SCOPE 


j 
‘ 


. ++ the instrument that takes every bit of guess 
work out of locating buried pipe, valves, boxes, 
service stubs, etc. Write for bulletin No. 6, 


JOSEPH G. POLLARD CO., Inc. 
PIPE LINE EQUIPMENT 


New Hyde Park, N. Y. 
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to introduce stiffness in frame. Tank 
must be completely self-supporting 
when any portion of ground falls 
away. Well constructed tank should 
be able to tilt 10-15 deg. without 
cracking. Most economical layout is 
to arrange tank so that 20-25% of 
width cantilevers over each end. For 
tanks up to 50-60’ in external diam. 
or length, possible to adopt suitable 
design without internal cross walls. 
Usual max. subsidence conditions are: 
[1] no settlement over base area, tank 
base designed on cantilever effect due 
to water pressure and resultant up- 
ward bearing pressure; [2] symmetri- 
cal, rectilinear settlement at both ends 
of base; [3] symmetrical, rectilinear 
settlement in middle of base; [4] 
unsymmetrical, rectilinear settlement 


| at one end of base; [5] unsymmetrical, 
| diagonal settlement at one end of base. 
| Bearing pressure diagrams can be 


turned completely around as settle- 
ment can occur on any side of tank 
base. Shear reinforcement should be 
plentiful—H. E. Babbitt. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals not abstracted, are 
listed below according to their subject 
matter. 


Supply and Treatment 


Frequency of Minor Floods. HAROLD 
A. THomas Jr. J. Boston Soc. Civ. 
Engrs., 35:4:425 (Oct. '48). 


Electronic Device Speeds Flood Fore- 
casting. R. LinsLey, L. FOSKETT & 
M. KouLer. Eng. News-Rec., 141: 
26:64 (Dec. 23, '48). 


Estimating Ground Water Supplies. 
B. A. Barnes. Eng. News-Rec., 
141:26:72 (Dec. 23, '48). 


Soil Conservation—Its Municipal 
Meaning. H. N. Smitn. Am. City, 
64:1:71 (Jan. ’49). 
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Worthingten-Gamon 
watcn W 


The meter vied by thousends 
of muscpoltes im the 
ond obrood 


SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 
LOW MAINTENANCE, 

LONG LIFE 


Before you invest in water meters, get acquainted 
with the design and performance advantages 

which make Worthington-Gamon 

Watch Dog Water Meters first choice of so many 
municipalities and priv ate water companies 

in the United States 


JOURNAL A.W.W.A. 


WATCH DOG WATER METERS 
Deg” wodels mode in copodtie: trom 
20 wp: and wit core Dx 


WORTHINGTON-GAMON 
METER COMPANY 


296 South Street, Newark 5, New Jersey 
Subsidiary of 
WORTHINGTON 


PUMP AND MACHINERY CORPORATION 


— 
— 
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Geologic Correlation and Hydrologic 
Interpretation of Water Analyses. 
T. E. Larson. Wtr. & Sew. Wks., 
96:2:67 (Feb. ’49). 


Schistosomiasis Control—An_ Engi- 
neering Problem. E. J. HERRINGER. 
Pub. Wks., 80:1:36 (Jan. '49). 


Removal of Tastes and Odors From 
Water Supplies by Active Carbon. 
Davip C. COLEBAUGH JR. & JOHN W. 
HASSLER. Taste & Odor Control J., 
15:1:1 (Jan. ’49). 


Water Well Acidizing. BrapFrorp J. 
CotTEy. Southwest W.W. J., 30:10:6 
(Jan. '49). 


Industrial Water on the Gulf Coast. 
Witt H. SHEARON JR. Chem. & 
Eng. News, 27:4:220 (Jan. 24, '49). 


Making a Waste Survey for a Large 
Industry. W. J. Etprince. Wrtr. 
& Sew. Wks., 96:2:55 (Feb. °49). 


Engineering and Technology 


Rapid Analytical Techniques for 
Water and Sewage. G. W. REID & 
R. S. InNcGots. Pub. Whks., 80:1:27 
(Jan. ’49). 


YOU TOO CAN HELP 


1949 FUND CAMPAIGN 
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Data on Flow Tests on Mokelumne 
Aqueduct. Epwin B. Coss. J. 
Boston Soc. Civ. Engrs., 35:4:509 
(Oct. °48). 


Integrating the Equation of Nonuni- 
form Flow. M. E. Von SEGGERN. 
Proc. A.S.C.E., 75:1:105 (Jan. 


No Mystery in Weir Flow Calcula- 
tions. F. T. Mavis. Eng. News- 
Rec., 142:1:76 (Jan. 6, '94). 


Formula for Velocity at Beginning of 
Bed Load Movement Is Reappraised. 
F. T. Mavis & L. M. LausHey. Civ. 
Eng., 19:1:38 (Jan. °49). 


Review of Slope Protection Methods 
—Discussion. WALTER F. EMMONS 
& ADOLF A. MEYER. Proc. A.S.C.E., 
75:1:155 (Jan. ’49). 


Building a Trio of Earthfill Dams. 
Anon. Eng. News-Rec., 142:1:60 
(Jan. 6, °49). 


Hydraulic Ram Cuts Water Pumping 
Costs. Anon. Am. City, 64:1:106 
(Jan. °49). 


Maintenance and Repair 


Maintenance and Repair of Gate and 
Globe Valves. R. A. HENDRICKSON. 
Am. City, 64:1:96 (Jan. 49). 


Experience at Bagnell Dam to Prevent 
Corrosion of Underwater Steel and 
Iron. TURNER WHITE Jr. Corr., 
5:1:25 (Jan. *49). 


Corrosion Problems in Water Wells. 
T. E. Larson. Corr., 5:1:27 (Jan. 
"49). 


A Pipe Thawer With Year-round Use- 
fulness. F.J.Purpy. J.N.H.W.W. 
Assn., 10:1:5 (Dec. ’48). 


Pipe Thawing Experiences. JAMES 
A. Sweeney. J.N.H.W.W. Assn., 
10:1:11 (Dec. ’48). 


Lining 62” and 36” Pipe Returns 13% 
on Cost. Joun B. Dean. Pub. 
Wks., 80:1:20 (Jan. '49). 
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Control 


RESIDUAL 
CHLOR 


CHLORINE is indispensable in the purifying of municipal 
water. Necessary, also, is the conditioning of this water 
for drinking purposes by the use of an effective antichlor, 
to make it more pleasant-tasting. 


Superintendents and engineers of well managed plants 
make routine use of “Virginia” liquid Sulfur Dioxide 
(“Esotoo”) in their filtering installations. They know, 
from experience, that ‘“Esotoo” provides that accurate and 
positive control of residual chlorine which is so essential 
to palatable drinking water. 

Our technical staff is at your service in solving this 
problem. Write to us for full information about “Esotoo” 
(SO2) as a dechlor Virginia Smelting Company, West 
Norfolk, Virginia. 


50 YEARS OF SERVICE TO INDUSTRY 


The preferred dechlor 


WEST NORFOLK + NEW YORK + BOSTON «+ DETROIT 


; 
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ASK UTICA, NEW YORK 


Mar. 1949 


ABOUT CAST IRON PIPE! 
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In 1849—one hundred years ago—Utica laid 
her first 6-inch cast iron pipe. Of all the 
6-inch cast iron pipe laid from that date, 
98.2G is still in service. 

In the same year, Utica installed her first 
12-inch cast iron pipe and 99% of all the 
12-inch cast iron pipe laid from that date is 
still in service. 

Utica is one of the cities included in the 
survey of *“‘Survival and Retirement Expe- 
rience with Water Works Facilities,’’ in- 
cluding cast iron water mains, conducted 
under the auspices of the American Water 
Works Association, the New England Water 
Works Association and the Institute of 
Water Supply Utilities. The recently pub- 
lished report of the findings of the survey 
shows that 96% of all 6-inch and larger 
cast iron water mains ever laid since 1817 
in 25 representative cities are still in service. 

Utica’s experience with cast iron water 
mains, therefore, while remarkable, and 
eminently satisfactory to her taxpayers, is 
not exceptional. 

We shall be glad to send on request a 
copy of our brochure “‘Survival and Retire- 
ment Experience with Cast Iron Water 
Mains,”’ reprinted by permission. Address 
Thomas F. Wolfe, Engineer, Cast Iron Pipe 
Research Association, 122 South Michigan 
Avenue, Chicago 3, Illinois. 


“OF ali G-inch and 
lerget cast iron 
water mains ever — 
laid in 25 repre- 
setitative cities are 
still in"service. 
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STOP FISH 


BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures. 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation Officials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 Ne. Poinsettia Place, Hollywood 46, Calif. 


LINES Vol. 41, No. 3 


A simplified, concise manual on 
ferric chloride has been prepared for 
distribution by Pennsylvania Salt Mfg. 
Co., 1000 Widener Bldg., Philadelphia 
7, Pa. Entitled “Anhydrous Ferric 
Chloride,” the booklet treats of the 
properties, uses and methods of han- 
dling of the chemical in both the an- 
hydrous form, of which Pennsalt is 
sole producer, and liquid solution form. 


Water meter yokes in copper and 
iron, swivel nut meter couplings, angle 
meter stops and meter box covers are 
depicted in Mueller catalog H-12, 
which covers the company’s complete 
line of meter setting equipment. As 
such, the 28-page booklet includes the 
material previously listed in Catalog 
H. Address Mueller Co., Decatur 70, 
Il. 


The “Usefulness and Limitations 
of Samples” is the subject of a sym- 
posium held under American Society 
for Testing Materials auspices, and 
available in a 40-page reprint from the 
society, at 1916 Race St., Philadelphia 
3, Pa., at $1 per copy. The papers in- 
cluded in the publication discuss the 
uncertainties of sampling, the relation 
of the amount of inspection to the con- 
trol of quality effected, and the varia- 
tions in materials, testing and sample 
Sizes. 


Swimming pool accessories pro- 
duced by Everson Mfg. Corp., 214 W. 
Huron St., Chicago 10, are described 
in a bulletin, No. 3000-A, available 
from the company. Suction cleaners, 
overflow drains, Sterelators and other 
purification equipment are included. 


(Continued on page 64) 
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Standard gate valves can be inserted in any line 
up to 48” in size without interrupting the flow. 


The procedure is simple, fast and practical. 


The nuisance of shutting down the line and the 


expense of dewatering is entirely eliminated. 


SMITH Valve Inserting Machines can be pur- 
chased or rented. Write for information. 


FLOOR STANDS 
INDICATOR POSTS 


THE A. P. SMITH MFG. co. 


TAPPING SLEEVES AND VALVES CUTTING MACHINE 


WATER SERVICE BRASS GOODS EAST ORANGE NEW JERSEY TAPPING MA 
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HELLIGE 
Mf TESTER 


EMPLOYING 


NON-FADING 
GLASS COLOR 
STANDARDS 


THE HELLIGE AQUA TESTER 
combines the advantages of non- | | help engineers design both multiple and 


fading glass color standards with radi- 
cal improvements in design. This 
Water Tester is, we believe, the most 
advanced type ever brought on the 
market and brings to its user the ut- 
most im accuracy, permanent relia- 
bility, and ease of operation. 


Glass Color Standards based on A.P.H.A. and 
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Rex sanitation and process equip- 
ment produced by the Chain Belt 
Co., 1600 W. Bruce St., Milwaukee 4, 
Wis., is described and illustrated in a 
36-page bulletin, No. 48-41, available 
on request. Grit chambers, grit wash- 
ers, conveyor sludge collectors, travel- 
ing water screen and flash mixers are 
among the equipment discussed. 


An article on “Pure Water by Ion 
Exchange” by Russell N. Dwyer is 
featured in the current issue of the 
Announcer of Scientific Equipment. 
The article discusses the history of 
production of mineral-free water for 
laboratory use, from distillation in 
antiquity through contemporary meth- 
ods of deionization. Available on re- 
quest from Eberbach & Son Co., Ann 
Arbor, Mich. 


“Gate Valve Operation” is the 
subject of a 12-page bulletin issued by 
Payne Dean & Co., Madison, Conn. 
Included are descriptions and illustra- 
tive material on truck-mounted opera- 
tors for closing gates against unbal- 
anced flow and other heavy duty 
service, on small portable power 
trucks, and on power wrenches. 


A 100-page manual intended to 


light duty V-belt drives has been re- 
leased by the mechanical goods divi- 
sion, U.S. Rubber Co., Rockefeller 
Center, New York 20, N.Y. 


A.W.W.A. methods are available for Color of 
Water, Ammonia Nitrogen, Nitrite Nitrogen, 
Nitrate Nitrogen, Chlorine, Iron, Dissolved 
Oxygen, Manganese, Lead, Phosphate, Silica, 
Sulphides and Hydrogen Ion Measurements. 


Write for Bulletin No. 602 


HELLIGE 


INCORPORATED 


3718 NORTHERN BLVD. 
LONG ISLAND CITY 1,N.Y. 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited. 


Northern Gravel Co. 
P. O. Box 307, Muscatine, lowa 


a. 
4 
| 
4 


Mar. 1949 JOURNAL A.W.W.A. 


Measure it in labor time, and you'll 
discover that any water supply or 
force main is shorter when you use 
Armco Welded Steel Pipe. 

That’s because ARMCO Pipe is so 
easy to handle and install. The 
whole job goes faster, smoother 
and more profitably. Lengths up to 
50 feet mean fewer joints—there 
are just 106 in a mile. Even these 
go together quickly using standard 
couplers or by field welding. 

You can use ArMCO Steel Pipe 
with complete confidence. It has a 
high safety factor against internal 
or external pressures. And the pat- 


HOW LONG 
isa water line? 


ented method of manufacture per- 
mits visual inspection of both sides 
of the pipe wall to guard against 
flaws. A spun-enamel lining assures 
continued high flow capacity, pre- 
vents tuberculation, stops costly 
cleaning. 

With Armco Steel Pipe you can 
match exact job requirements— 
save time, labor and money. Diam- 
eters range from 6 to 36 inches: 
wall thicknesses from 9/64- to 1/2- 
inch. Write for complete data. 
Armco Drainage & Metal Products. 
Inc., Welded Pipe Sales Division, 
1205 Curtis St., Middletown, Ohio. 
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TECHNICAL 
SESSIONS 


Section Meeting Reports 


Southeastern Section: The twentieth annual meeting of the South- 
eastern Section was held at the Sheraton Bon Air Hotel, Augusta, Ga., on 
December 6, 7 and 8, 1948, with a total registration of 154, including water 
works men, manufacturers’ representatives and guests. 

After an opening prayer by the Rev. W. M. Lee, a cordial welcome 
was extended to those present by Ernest Pund of Augusta. Following the 
response by Chairman W. R. Wise, the technical program got under way 
with a most stimulating discussion of the recent advances in water treat- 
ment by A. P. Black, A.W.W.A. Vice-President. 

Laurence G. Leach, Hydraulics Engr. with the Army Corps of Engi- 
neers, discussed the possibility of supplementing water supplies by virtue of 
the Army Engineer’s program of water impoundment throughout the 
South Atlantic states and explained the work now in progress at the Clark 
Hill development on the Savannah River near Augusta. This added 
greatly to the understanding and appreciation of all the registrants who 
visited the Clark Hill project site during the afternoon of the first day of the 
meeting. This tour was planned by the city of Augusta in cooperation with 
the U.S. Army Engineers and was a thoroughly enjoyable part of the 
Southeastern Section’s program. 

Following the visit to Clark Hill, everyone was invited to attend a 
barbecue as guests of the city of Augusta. After the meal, the crowd was 
entertained by a local magician, an employee of the Augusta Water Works. 

On Tuesday morning, December 7, W. R. Wise discussed modern 
methods of adjusting rates with specific references to the part a good public 
relations program could play in preparing for a change. He emphasized 
the importance of informing customers why an adjustment is necessary and 
what it is designed to accomplish. This paper was well received and a 
lively discussion from the floor followed its presentation. 

J. L. Hawkins discussed the many problems involved in financing 
water service beyond the city limits and suggested that no hard and fast 
rule could be universally applied but rather that a solution should be worked 


(Continued on page 68) 
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an important factor 
in obtaining maximum 
revenue. 


iii 


Streamlined water passages throughout the 
CALMET minimize friction or head loss. 
The oscillating piston is semi-floating and 
precision balanced to record all measure- 
ments ranging from maximum capacity 
down to small flows. The CALMET is 
fully guaranteed to give long-lasting, effi- 
cient service. 


@ SALES REPRESENTATIVES — Write 
ranc 


WATER METERS 


S 
4 
MADE BY WELL MACHINERY & SUPPLY CO., INC.-FORT WORTH, TEXAS : 
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(Continued from page 66) 
out which would consider local necessities, laws which might be regulatory, 
and a good neighbor policy. Participation from the floor in the discussion, 
led by Henry M. Mathews, was excellent, and many valuable experiences 
encountered in the field were brought out. 

Frederick L. Bird of Dun and Bradstreet, New York City, offered a 
highly informative discussion of the financing of water system development 
(see p. 105, Feb. issue). This most excellent paper, though presenting a 
definite challenge, was an outstanding contribution to the success of the 
meeting. In the discussion that followed, R. B. Simms presented pertinent 
information about his experiences at his water plant at Spartanburg, S.C. 
George H. Sparks of East Point, Ga., described some of the difficulties his 
city had experienced in the sale of bonds which were issued to provide 
needed improvements. 

Homer E. Beckwith’s paper on water wastes brought out the necessity 
of locating and repairing points within the water system where wastes 
might occur. He enumerated the many possible sources of water waste 
and explained how best to correct the imperfections causing this waste. 
Thomas C. Earl of Savannah, Ga., discussed this paper and participation 
from the floor indicated special interest in this all-important subject. 

Lewis L. Barnes delivered a most interesting paper on the problems 
air conditioning equipment might cause in the water distribution system. 
His paper was discussed by Frank W. Chapman, who explained the prob- 
lems he had encountered at Greenwood, S.C., with air conditioning equip- 
ment and explained what had been done to solve these problems. J. W. 
Morris and O. G. Carpenter of the National Board of Fire Underwriters 
explained the standards by which a water system was evaluated and ex- 
plained further how this evaluation could be utilized in planning for improve- 
ments to a water system. F. B. McDowell discussed what Charleston, 
S.C., had done and is doing to meet the requirements of the fire under- 
writers. Further discussion by Roy Ruggles and Paul Weir of Atlanta, 
Ga., brought out the benefits derived from evaluation surveys by the fire 
underwriters. 

Wednesday morning’s technical program was opened with a paper by 
Charles H. Starling, who discussed improved methods of coagulation. His 
paper was discussed by H. Grady Wylds of Augusta, and the discussion 
from the floor on this subject was so lively that the chairman had to call 
time in order to proceed with the remainder of the program. 

A. T. Storey of the Atlanta water works delivered a paper on the me- 
chanics of distribution system sampling in which he emphasized the neces- 
sity of a comprehensive system sampling program and explained how such a 
program could be planned to serve a definite need in the development and 
establishment of good public relations. Alan M. Johnstone of Orange- 
burg, S.C., compared the sampling methods employed in several cities 
(Continued on page 70) 
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WATER PIPE 


TESTED FOR 
YEARS 


For more than thirty years water works superin- 
tendents have been using Hydro-tite for joining 
bell and spigot pipe. They have found that this self- 
caulking, self-sealing compound costs less to buy, 
requires less labor, makes tighter joints and with- 
stands the effects of time, strain and vibration. Send 
for data book and sample. 


Always use Fibrex, the bacteria-free packing for 
pipe joints. Send for sample. 


HYDRAULIC DEVELOPMENT 


Main Sales Office: 50 Church St., New York, N.Y.) 
_ Works: West Medford Station, Boston, Mass. 


69 
A 
if 
WATER TIGHT 
JO 


70 SECTION MEETINGS Vol. 41, No.3 
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within the Southeastern Section. A majority of the cities included in the 
comparison collected system samples but apparently no uniformity existed 
in the evaluation of the results. 

F. E. DeMartini of the U.S. Public Health Service delivered a paper 
entitled “Stream Pollution Control Is Here,” in which he set forth the 
organization of authority and responsibility under the terms of Public Law 
845, passed by the 80th Congress. His remarks were most applicable to 
the problems of water supply and were of outstanding interest to everyone 
present. The discussion by Gilbert Frith and T. A. Kolb of this paper enu- 
merated and emphasized many of the perplexing problems connected with 
stream pollution control. 

The social activity of the meeting included, for the first time in this 
Section, a luncheon honoring the 25-year members of the Association. Two 
men were honored by the Section on the occasion—C. W. Smedberg of 
Atlanta and R. B. Simms of Spartanburg, S.C. M. F. Tiernan, President of 
Wallace & Tiernan Co., made an inspiring and entertaining talk on the oc- 
casion of this luncheon. The function was a specific contribution to the 
fellowship enjoyed at the meeting of this Section. 

The annual banquet was held on Tuesday night, December 7, and was 
thoroughly enjoyed by the 154 persons attending. The usual festive air 
prevailed, with attendant songs and other outstanding evidences of good 
fellowship among the members present. W. R. Wise, Chairman of the 
Section, as Master of Ceremonies, presented Harry Jordan, National Sec- 
retary, who spoke on the subject “The Water Works Profession Comes of 
Age.” Francis Buck McDowell, Engineer-Manager of the Charleston, 
S.C., water works, was nominated to receive the George W. Fuller Award, 
because of the outstanding contributions to the water works profession 
through his engineering skill and boldness, demonstrated in his many ex- 
periences and activities. 

A registration of 154 persons at the meeting—three more than the 
Section enrollment—definitely established the fact that the twentieth annual 
meeting of this Section was an outstanding success. 

W. T. Linton 


Secretary-Treasurer 


Cuban Section: The annual meeting of the Cuban Section—prob- 
ably one of its most successful events—was held in Havana on December 
2-4, 1948. A record attendance and registration was noted. Every mem- 
ber of the Section attended, with the exception of two who were out of the 
country on trips. 

Chairman Garcia Montes began by introducing Nicolas Castellanos, 
Mayor of Havana, who welcomed the visitors to the Convention, and gave 


(Continued on page 72) 


i 
| 
| 


Mar. 1949 JOURNAL A.W.W.A. 


The City of Council Bluffs, Ia., installed the 200,000-gal. welded ele- 
vated steel tank shown above in the eastern part of its water works sys- 
tem. The tank provides gravity water pressure in the high service section 
of the system which is located on the opposite side of the City from the 
source of the water supply and the main pumping station. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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the keys of the city to those attending. Vice-President A. P. Black, on be- 
half of the national Association, gave an inspiring talk on the benefits to be 
derived from membership in the A.W.W.A. 

Following this address, the first paper was presented by Abel Fer- 
nandez and Ernesto Trelles in collaboration. An exceedingly interesting 
documentary film on the history of the Havana water works, as well as the 
work now being accomplished, was exhibited. In the afternoon two very 
instructive papers were presented by Valdés Roig and Luis Alberto 
Nunez, and met with great applause. 

That evening a party was given by Secretary Larry Daniel at the 
Havana Yacht Club to all the foreign visitors, and conviviality was the 
order of the day. 

On Friday morning, the meeting was called to order by Chairman 
Garcia Montes, who turned the gavel over to Vice-President Black, and 
three very fine papers were read. The discussion following the papers in- 
dicated that they had been enjoyed by all. 

A brief business meeting was followed by refreshments, and after that, 
naturally, there could be no other serious business transacted. At the 
lunch given at the Zaragozana, the kind and number of toasts rendered 


(Continued on page 74) 


Detection of Coli in Water 


This group of Difco Dehydrated Culture Media is recommended 
| for the detection and confirmation of the presence of coliform 
bacteria in water. Each medium is prepared to conform to all 
requirements of “Standard Methods for the Examination of 
Water and Sewage’”’ of the A. P. H. A. and A. W. W. A. 
Bacto-Lactose Broth 
Bacto-Endo Agar 
Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2% 


Bacto-Formate Ricinoleate Broth 
Bacto-Lauryl Tryptose Broth 


Specify “DIFCO” 


DirFco LABORATORIES 
DETROIT 1, MICHIGAN 


Mar. 1949 JOURNAL A.W.W.A. 


‘IL BROADWAY — N.Y.C. 


i WARREN PIPE CO. of MASS. 
75 FEDERAL ST., Boston, Mass. 
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(Continued from page 72) 
made our American visitors declare Havana a yearly “must’’ on their 
program. 

On Saturday morning a trip to the interior of the island was made. 
This trip included a stop at the new Pontusco plant, which manufactures 
concrete pipe. A special exhibition was held, and a splendid reception 
accorded the officers of the Section, visitors and members. A “Café de 
Honor” was offered, and liquid refreshment was the order of the day. 

The tour continued merrily to Matanzas, where the visitors were 
greeted by the officers of the Matanzas Aqueduct, under the able direction of 
T. M. Victory, Chief Engineer of the Cia. Cubana de Electricidad and 
Past Chairman of the Cuban Section. A splendid arroz con pollo (chicken 
with rice) was offered and again there was a feeling of fraternity and good 
will. 

Everyone enjoyed the meeting so thoroughly that already plans are 
being made for 1949, and the Cuban Section promises a highly instructive 
as well as entertaining time to all of our good neighbors from the North 
that care to come down to this tropical Paradise, which, as Christopher 
Columbus stated, is “the most beautiful land ever gazed upon by human 
eyes.” 

LAURENCE H. DANIEL 
Secretary-Treasurer 


IN GENERAL SERVICE PUMPING 
¢ mean ECONOMY double suction pumps! 


. Shaft sleeves are sealed to prevent leakage 
between sleeve and shaft. Pr 

2. Unusually effective water flinger. z 

3. No threads in center of shaft to start fa- 

tigue failure. 

4. Wearing rings flanged; semi-labyrinth type. | 

5. Ball bearings secured to shaft according to 
best engineering practice, assuring maxi- 
mum life. 

. Ball bearings are protected by cartridge en- 
closures so that complete rotor may be 
removed without exposing bearings to dirt 
or ness. 

7. Effective cross lubrication. 


APPLICATIONS 
General water supply e Brine or hot water 
circulation e City water booster service e Hot 
well, condensate or makeup water service e 
White water or overflow service in paper mills, 


For full details, write Dept. 
AG-3 for your copy of 
Catalog No. 
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EXTRA 


FOR SMALL WATER WORKS 


NOW YOU CAN USE MODERN 
CHLORINE DIOXIDE TREATMENT 


Jamestown Water Company, Jamestown, R. |., 
uses %Proportioneers% Chlorine Dioxide Treat- 


ment for taste and odor removal. 


With %Proportioneers% Chlorine 
Dioxide Treating Unit, you can now 
have the advantages of complete 
chlorine dioxide water treatment 
even though your plant handles one 
million gallons per day or less. It’s 
the modern way to eliminate the 
tastes and odors due to organic 
motter and heavy prechlorination. 
In all types of contaminated water, 
whether the pH is high or low, steril- 
ization is doubly sure with chlorine 
dioxide — and effective chlorine resi- 
duals are retained over long dis- 
tances, right to the end of the lines. 


%Proportioneers% Chlorine Diox- 
ide Unit is furnished ready to install 
as a “package unit” Solutions of 
acid, hypochlorite, and sodium chlor- 
ite are pumped by Duplex and 
Simplex Chem-O-Feeders into a 
plastic chlorine dioxide generator 
which is enclosed in a streamlined 
metal case—illuminated by fluores- 
cent lights. Both first cost and oper- 
ating costs are low — the treating 
operation is easily handled by your 
present personnel. It’s safe, simple, 
sure. Write for Bulletin 1600F. 


7o PROPORTIONEERS, INC. % 


61 Codding St., Providence 1, R. |. 
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adger Meters solve 


city’s water supply 
and financial problems 


This city’s demands for water were 
expanding. Two wells and the 
pumping facilities appeared inade- 


You will find a Badger Meter size 
and type for every waterworks serv- 


quate. No overhead reservoir was ane 

available. Financing a third well 

and pumps was impractical. Water A-IOT (for cold patos) ing 

wastage (before installing Badger sizes 5,” to 14"... other models er 
Meters) seemed excessive. The in sizes up to 12". Write for come : 
city decided to try metering as a plete information and prices, 


means of reducing waste. Result: 
after metering, 24-hour flow was 
reduced over 55°>. No new well 
needed. The water supply problem 
was solved . . . so was the financ- 
ing problem! You, too, will find 
“It pays to BUY BADGER”. 

NEW! Badger Chart No. 695 (Practical plan 


for a small meter repair shop). WRITE to- 
day for this chart—no charge or obligation. 


BADGER METER MFG. CO. 
Milwaukee 10, Wisconsin 


BRANCH OFFICES: 
New York City © Philadelphia © Worcester, 
Mass. ® Savannah, Ga. ®@ Cincinnati ® Chicago 


Kansas City, Mo. Waco, Texas 
“pg b> Salt Lake City, Utah © Portland, 


ADL, Ore. Seattle, Wash. @ Los Angeles 


4 
ACCURACY - LOW-COST MAINTENANCE - DURABILITY - SENSITIVENESS 


Acidizing of Water Wells: 
Dowell Incorporated 
Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
American Well Works 
Infilco, Inc. 
Liquid Conditioning Corp. 
Permutit Co. 
Walker Process Equipment, Inc. 
Air Compressors: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 
Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 
Alum (Sulfate of Alumina): 
American Cyanamid Co., Industrial 
Chemicals Div. 
General Chemical Div. 
Stuart Corp. 
Ammonia, Anhydrous: 
General Chemical Div. 
Mathieson Chemical Corp. 
Ammonia Receivers: 
Worthington Pump & Mach. 
Ammoniators: 
Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co., 
Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
James Jones Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 
Caleium Hypochlorite: 
Mathieson Chemical Corp. 
Carbon Dioxide Generators: 
Infilco, Inc. 
Walker Process Equipment, Inc. 
Cement Mortar Lining: 
Centriline Corp. 
Tate Pipe Linings, Inc. 
Chemical Cleaning of Water 
Mains: 
Dowell Incorporated 


Corp. 


Inc. 


Chemical Feed Apparatus: 
Belco Industrial Equipment Div., 
Inc. 


Builders-Providence, Inc. 

Everson Mfg. Corp. 

Infileo, Inc. 

Liquid Conditioning Corp. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Syntron Co. 

Wallace & Tiernan Co., Inc. 

Chemical Scale Removal Serv- 
ices: 

Dowell Incorporated 

Chemists and Engineers: 

(See Prof. Services, pp. 24-27) 

Chlorination Equipment: 

Everson Mfg. Corp. 

Proportioneérs. Inc. 

Wallace & Tiernan Co, Inc. 

Chlorine Comparators: 

Everson Mfg. Corp. 

Hellige, Inc 

Klett Mfg. Co. 

I.aMotte Chemical Products Co. 

Proportioneers, Inc. 


Build- 


Wallace & Tiernan Co., 


Inc. 


Chlorine, Liquid: 

J. W. Jones Co. 

Mathieson Chemical Corp. 

Soivay Sales Div. 

Wallace & Tiernan Co., Inc. 

Clamps and Sleeves, Pipe: 

James B. Clow & Sons 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

James Jones Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Smith-Blair, Inc. 

Stauffer Mfg. Co. 

Warren Foundry & Pipe Corp. 

Clamps, Bell Joint: 

James B. Clow & Sons 

Dresser Mig. Div. 

Smith-Blair, Inc. 

Clamps, Pipe Repair: 

James B. Clow & Sons 

Dresser Mfg. Div. 

Smith-Blair, Inc. 

Stauffer Mfg. Co. 

Warren Foundry & Pipe Corp. 

Clarifiers: 

American Well Works 

Chain Belt Co, 

Dorr Co. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Permutit Co. 

Walker Process Equipment, Inc. 

Cleaning Water Mains: 

Flexible Underground Pipe 
ing Co. 

National Water Main Cleaning Co. 

Cocks, Curb and Corporation: 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co 

Compressors, Portable: 

Worthington Pump & Mach. Corp. 

Condensers: 

United States Pipe & Foundry Co. 

Contractors, Water Supply: 

Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

ylex Valve & Meter Co. 

V. Sparling 
pate Sheets: 
American Brass Co. 


Copper Sulfate: 
General Chemical Div. 
Tennessee Corp. 
Corrosion Control: 
Calgon, Inc. 


Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Fairbanks. Morse & Co. 
Philadelphia Gear Works, 
Culture Media: 
Difco Laboratories, Inc. 
Dechlorinating Agent: 
Virginia Smelting Co. 
Diaphragms, Pump: 
Dorr Co. 
Proportioneers, Inc. 
Engines, Hydraulic: 
Ross Valve Mig. Co. 
Engineers and Chemists: 
(See Directory of Experts, pp. 24- 
27) 


Clean 


Inc. 
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Feed Water Treatment: 
Calgon, Inc. 

Dearborn Chemical Co. 
Infileo, Inc. 

Liquid Conditioning Corp. 
Ferric Sulfate: 

Tennessee Corp. 

Filter Materials: 
Anthracite Equipment Corp. 


Infilco, Inc. 

Northern Gravel Co. 

Filters, incl. Feed Water: 

Belco Industrial Equipment Div., 
Inc. 

Dorr 


Co. 
Everson Mfg. Corp. 
Infilco, Inc 
Liquid Conditioning Corp. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 
Walker Process Equipment, Inc. 
Filtration Plant Equipment: 
Builders-Providence, Inc. 
Chain Belt Co. 
Difco Laboratories, 
Infilco, Inc. 
Liquid Conditioning Corp. 


Inc. 


Omega Machine Co. (Div., Build 
ers Iron Fdry.) 

Roberts Filter Mig. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 


Welsbach Corp., Ozone Processes 
Div. 

Finders, Pipe: 

Jos. G. Pollard Co., 

Fish Screens: 

Electric Fish Screen Co. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

Smith-Blair, Inc. 

Fittings, Tees, Ells, etec.: 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Dresser Mig. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Smith-Blair, Inc. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Flocculating Equipment: 

Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Furnaces, Joint Compound: 

Northrop & Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Rubber Packing: 

Northrop & Co., Inc. 


Inc. 
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Only PRELOAD 
Equipment can 
Produce Smooth 
Results -- -- - 


Pipe lining surface ip- 
ment, Philadel; 


The Preload Corporation 
New York—Boston—Washington 
Preload Central Corporation 
St, Louis—Chicago—Kansas City 


Backed by long experience in the 
application of pneumatic cement 
mortar linings PRELOAD PIPE 
LINING is now done by specially 
designed equipment embodying a 
number of unique features. 


The PRELOAD Cement Pipe 
Lining Machine utilizes material 
which has been pre-mixed dry, 
above ground, and is conveyed to 
it under pneumatic pressure. The 
mixture is hydrated by water jets at 
the nozzle immediately prior to being 
“shot” against the pipe wall with a 
velocity of over 300 feet per second. 
The thickness of the cement mortar 
lining is closely controlled by special 
mechanism. The cement mortar 
lining is then smoothed by four 


Send for our pipe lining bulletin 


THE PRELOAD COMPANIES 


graduated spring-loaded trowels at- 
tached to pantograph troweling arms. 


The surface equipment is de- 
signed to operate with a minimum 
of disturbance to traffic and sur- 
rounding business and residential 
districts; is highly mobile and pro- 
vides every facility for carrying for- 
ward the below-ground pipe lining 
operation with speed, efficiency, and 
economy. 


PRELOAD Pipe Lining can give 
a new economic lease of life to old 
water mains 24” or larger; conserve 
and forestall capital investments in 
new pipe lines; improve service by 
increasing fire fighting, industrial 
and domestic water pressure; and 
create new water revenues through 
increased pipe line capacity. 


209-11 EAST 37TH ST., NEW YORK 16, N. Y. 


Designers and Builders of Prestressed Concrete Storage Tanks and Pressure Pipe 
Prestressed Concrete Bridges and Cement Lining of Pipe in Place 


Preload Pacific Corporation 


San Francisco—Los Angeles 


The Preload Co. of Canada, Ltd. 
Montreal—Toronto—Hoalifax 


Pipe lining machine entering 
48” pipe, Philadelphia, Pa. 
| 
PRELOAD 
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Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
R. D. Wood Co. 
Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 
Glass Standards—Colorimetric 
Analysis Equipment: 
Hellige, Inc. 
Klett Mfg. Co. 
LaMotte Chemical Products Co. 
Wallace & Tiernan Co., Inc. 
Goosenecks (with or without 
Corporation Stops): 
Hays Mfg. Co. 
James Jones Co. 
A. P. Smith Mfg. Co. 
Greensand (Zeolite): 
(See Zeolite) 
Hydrants: 
James B. Clow & Sons 
M. Greenberg’s Sons 
James Co. 
Kennedy Valve Mfg. Co. 
John C. Kupferle Foundry Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 
R. D. Wood Co. 
Hydrogen Ion Equipment: 
Hellige, Inc. 
LaMotte Chemical Products Co. 
Wallace & Tiernan Co., Inc. 
Iron Removal Plants: 
American Well Works 
Belco Industrial Equipment Div., 


Inc. 
Chain Belt Co. 
Infilco, Inc. 
Liquid Conditioning Corp. 
Permutit Co. 
Roberts Filter Mig. Co. 
Walker Process Equipment, Inc. 
— Corp., Ozone Processes 
div. 
Jointing Materials: 
Atlas Mineral Products Co. 
Michael Hayman & Co., Inc. 
Hydraulic Development Corp. 
Leadite Co., Inc. 
Northrop & Co., Inc. 
Joints, Mechanical, Pipe: 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 
James B. Clow & Sons 
Dresser Mfg. Div. 
Smith-Blair, Inc. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Lime Slakers and Feeders: 
Dorr Co. 
Infilco, Inc. 
Omega Machine Co. (Div., 
ers Iron Fdry.) 
Manometers, Rate of Flow: 
Builders-Providence, Inc. 
Meter Boxes: 
Ford Meter Box Co 
Pittsburgh Equitable Meter Div. 
Meter Couplings and Yokes: 
Badger Meter Mig. Co. 
Dresser Mfg. Div. 
Ford Meter Box Co. 
Hays Mig. Co 
Hersey Mfg. Co. 
James Jones Co. 
Mueller Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 
Worthington-Gamon Meter Co. 
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Record 


Meter Reading and 

Books: 

Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Meter Testers: 
Badger Meter Mfg. Co. 
Ford Meter Box Co. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Meter Washers: 

Mabbs Hydraulic Packing Co 
Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 
Meters, Filtration Plant, 

Pumping Station, 

Transmission Line: 
Builders-Providence, Inc. 
Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Meters, Industrial, 
cial: 

Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 

A. P. Smith Mfg. Co. 

R. W. Sparling 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 
Mixing Equipment: 

Belco Industrial Equipment Div., 


Inc 
Chain Belt Co. 
Infilco, Inc. 
Ozonation Equipment: 
Welsbach Corp., Ozone 
Div. 
Packing, Rawhide: 
Mabbs Hydraulic Packing Co. 
Pipe, Asbestos-Cement: 
Johns-Manville Corp 
Keasbey & Mattison Co. 
Pipe, Brass: 
American Brass Co. 
Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co 
James B. Clow & Sons 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Pipe, Cement Lined: 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 
James B. Clow & Sons 
Preload Companies, The 
United States Pipe & Foundry Co. 
tag Foundry & Pipe Corp 
R . Wood Co. 
vee Coatings and Linings: 
The Barrett Div. 
Cast Iron Pipe Research Assn 
Centriline Corp 
Dearborn Chemical Co. 
Koppers Co., Inc. 
Preload Companies, The 
Reilly Tar & Chemical Co 
Standard Pipeprotection, Inc. 
Warren Foundry & Pipe Corp. 
Pipe, Concrete: 
American Pipe & Construction Co, 
Lock Joint Pipe Co. 


Commer- 


Processes 
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Pipe, Copper: 
American Brass Co. 

Pipe Cutting Machines: 
Ellis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Material;) 


Pipe, Steel: 
— Drainage & Metal Products, 
nc. 


Plugs, Removable: 

B. Clow & Sons 

Jos. Pollard Co., Inc. 

A. pe Smith Mig. Co. 
Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Potentiometers: 

Hellige, Inc. 


Pressure Regulators: 

Ross Valve Mfg. Co. 

Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Centrifugal: 

American Well Works 

DeLaval Steam Turbine Co 

Economy Pumps, Inc. 

Fairbanks, Morse 

Peerless Pump Div., 
Machinery Corp. 

Pumps, Chemical Feed: 

Everson Mfg. Corp. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Pumps, Deep Well: 

American Well Works 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pus & Mach. Corp. 

Pumps, Diaphragm: 

Dorr Co. 

Proportioneers, Inc. 

Pumps, Hydrant: 

Jos. G. Pollard Co., Inc. 

Pumps, Hydraulic Booster: 

Fairbanks, Morse & Co. 

Ross Valve Mfg. Co. 

Pumps, Sewage: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Fairbanks, Morse & Co 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Sump: 

DeLaval Steam Turbine Co 

Economy Pumps, Inc. 

Fairbanks, Morse & Co 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 

Recorders, Gas Density CO:, 
NH3, ete.: 

Permuti. Co. 

Wallace & Tiernan Co., Inc 

Recording Instruments: 

Builders-Providence, Inc. 

Infilco, Inc. 


R. W. Sparling 
Wallace & Tiernan Co., Inc 
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On test for Chicago 


DE LAVAL 75 mgd TURBINE-DRIVEN PUMP 


Within the last twenty-seven years 
the City of Chicago has installed De Laval 
pumping units having a combined capacity of 
one billion, two hundred and forty-five million 
gallons daily. The latest of these is a De Laval 
75 mgd pump driven by a De Laval turbine 
employed to provide maximum economy at 
varying rates of delivery. 
wwa 


DE LAVAL 
STEAM TURBINE CO., TRENTON 2, NEW JERSEY 


Toronto * Tulsa * Vancouver * Atlanta * Boston * Charlotte ¢ Chicago * Cleveland * Denver * Detroit * Winnipeg 
Edmonton * Helena * Houston ¢ Kansas City * Los Angeles * New Orleans * New York * Washington, D.C. 
Philadelphia * Pittsburgh ¢ Rochester * St. Paul ¢ Salt Lake City * San Francisco * Seattle 


TURBINES e HELICAL GEARS e WORM GEAR SPEED REDUCERS e CENTRIFUGAL 
PUMPS e« CENTRIFUGAL BLOWERS AND COMPRESSORS e IMO OIL PUMPS 


- 
‘ 
pe 
| 
te 
| | : 


82 


Reservoirs, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co. 


Rust Prevention: 
Dearborn Chemical Co. 
Electro Rust-Proofing Corp. 


Sand Expansion Gages: 
(See Gages) 


Sand, Filtration: 
(See Filtration Sand) 


Sleeves: 
(See Clamps) 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 
Liquid Conditioning Corp. 
Permutit Co. 

Soda Ash: 

Mathieson Chemical Corp. 

Solvay Sales Div. 

Sodium Hex taphosphate: 
Calgon, Inc. 

Softeners: 

Belco Industrial Equipment Div., 


Inc 
Dearborn Chemical Co. 
Dorr Co. 
Infilco, Inc. 
Liquid Conditioning Corp. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Permutit Co. 

Tennessee Corp. 

Zeolite Chemical Co. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Stee! Co. 


Steel Plate Construction: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Storage Tanks: 
Chicago Bridge & Tron Co. 
Pittsburgh-Des Moines Steel Co. 


Strainers, Suction: 


M. Greenberg’s Sons 

R. D. Wood Co 

Sulfur Dioxide, Liquid: 
Virginia Smelting Co. 

Surface Wash Equipment: 
Liquid Conditioning Corp. 
Permutit Co. 

Stuart Corp. 


Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc. 
Everson Mfg. Corp. 


ADVERTISERS’ PRODUCTS INDEX 


Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Tanks, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mfg. Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 
Industriai Chemical Sales Div. 
Infileo, Inc. 

Liquid Conditioning Corp. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

— Corp., Ozone Processes 

iv. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, etc.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James B. Clow & Sons 
Ford Meter Box Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co 


Valves, Electrically Operated: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P, Smith Mfg. Co. 
Valves, Float: 

Ross Valve Mfg. Co., Inc. 
Valves, Gate: 

Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 


Vol. 41, No. 3 


Rensselaer Valve Co. 
Smith Mfg. Co. 
R. D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 

James .B. Clow & Sons 

Kennedy Valve Mfg. Co. 

Philad@lphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mig. Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mfg. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg’s Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Vibrators (Chemical Feeding) : 
Syntron Co. 


Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co 

Dearborn Chemical Co. 

Dorr Co. 

Everson Mfg. Corp. 

Infilce, Inc. 

Liquid Conditioning Corp. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone’ Processes 


Well Acidizing: 
Dowell Incorporated 


Well Drilling Contractors: 
Layne & Bowler, Inc. 


Wrenches, Ratchet: 
Dresser Mfg. Div. 


Zeolite: 

Infilco, Inc. 

Liquid Conditioning Corp. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Zeolite Chemical Co. 


A complete Buyers’ 
water works products and services of- 
fered by A.W.W.A. Associate Mem- 
bers appears in the 1948 Membership 
Directory. 
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NO-OX-ID Added 15 Years 
- to a Condemned Tank 


ay 


In 1922, insurance inspectors condemned this elevator service tank be- 
cause of its rusted condition. To recondition it, the 128 rust pits were plugged 
and the inside of the tank given a well-rubbed-in coating of NO-OX-ID “A.” 


Subsequent inspections 3 years, 15 years, and 25 years later indicated that 
no repairs were necessary, no additional coatings needed. INO-OX-ID prevented 
further corrosion and the coating was in as good condition as when applied. It 
had absolutely arrested corrosion on the surface of the metal. 

Such stories are not unusual where NO-OX-ID is applied. NO-OX-ID 
“A” and “A Special,” and Water Works #2 and 26, cut maintenance costs and 
add years to service life of new and old equipment. 


“ NO-OX-ID coatings pre- 
vent loss of finished water 
through cracks and joints, stop 
pitting and cavitation. 


NO-OX-ID’s chemical in- 
hibitors save replacement and 
repairs to valves and fittings, 
preserve new installations in- 
definitely. 


methane AND BOILER WATER T 
DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 4 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York + 2454 Dundas St., West, Toronto 
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EMPIRE 


056 


METERS 


cut 
friction 


Empire meters alone en- 

joy the design advantage 

of a balanced oscillating 

piston. This piston glides 

e with a circular motion; 

+ smoothly, silently be- 

tween the mirror smooth 

: faces of a snap-joint measur- 

; ing chamber. Since the 

piston web is centered to 

balance water pressure from 

above and below it . . and 

because of its featherweight, the Empire piston prac- 
tically floats. This exclusive construction holds friction 
and wear to a minimum—results in a super-sensitive 
meter that measures large and small flows alike with 
precision accuracy over the longest periods of time. 


PITTSBURGH EQUITABLE METER DIVISION 
ROCKWELL MANUFACTURING COMPANY | 


PITTSBURGH 8, PA. 
Atlonta Boston FOR GREATER ACCURACY 


Chicago Houston Kansas 


New York Pittsburgh San Francisco S Tulsa LONGER LIFE 
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Above ground or under ground— 
whether exposed to the searing desert 
sun or buried in the cold, damp soil 
beneath city streets, Reilly Enamel 
provides water lines with dependable, 
lasting protection against corrosion. 


The tough, durable Reilly coating pro- 
tects both the outer and inner surfaces 
of steel pipe against corrosive agencies 
: of all kinds. The inside of the pipe is 
Copy of this booklet, describ- also protected against incrustation and 
ing Reilly coatings for metal, 
brick, cement and wood sur- tuberculation, thus helping insure full 
faces, will be sent on request. capacity flow for the life of the pipe. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bldg., Indianapolis 4, Indiana 
500 Fifth Ave., New York 18, N. Y. 2513 S. Damen Ave., Chicago 8, Illinois 


Protective Coatings 
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Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material” used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material fer c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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